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TO  THE  RIGHT  HONOUEABLE  JOHN  BURNS,  M.P., 
PRESIDENT  OF  THE  LOCAL  GOVERNMENT  BOARD. 

Sm, 

I  HATE  the  honour  to  submit  a  record  of  the  work 
carried  on  in  the  Board's  Medical  Department  in  1904-05. 

Certain  changes  occurred  during  the  year  in  the  personnel 
of  the  Department.  At  the  instance  of  the  Royal  Society, 
which  in  the  interests  of  the  Colonial  Office,  the  Admiralty, 
and  the  War  Department  had  undertaken  investigation  of 
Mediterranean  fever.  Dr.  Ralph  W.  Johnstone  was  detached 
from  the  staff  during  four  months  for  epidemiological  duty  at 
Malta,  and  in  this  interval  Dr.  Spencer  Low  was  appointed 
Temporary  Inspector  in  replacement  of  Dr.  Johnstone.  At  the 
end  of  December  Dr.  D.  G,  Sutherland  was  appointed  Assistant 
Bacteriologist  in  the  Board's  Glycerinated  Lymph  Establish- 
ment, in  succession  to  Dr.  Alan  B.  Green,  who  had  been  elected 
to  the  post  of  Bacteriologist  to  the  Lister  Institute.  To 
Dr.  Ghreen,  while  in  Government  service,  the  Board  are  in- 
debted for  discovery  of  the  chloroform  process  in  elimination 
of  extraneous  micro-organisms  from  calf  vaccine,  and  for 
rendering  that  process  available  for  the  Board's  purposes. 

Internaxionaii  and  Imperial  Sekvicb  by  the  Medical 
Depabtment. 

The  International  Sanitary  Convention  of  1903,  drafted  by  intbmia-' 
the  Conference  which  assembled  at  Paris  in  that  year,  still  oomtbotic 
awaits  ratification  by  the  several  Signatory  Powers.  Pending 
this  event,  a  Bill,  empowering  the  Board  to  make  Hegulations 
authorising  measures  to  be  taken,  in  discharge  of  international 
obligations,  for  the  prevention  of  conveyance  of  infection, 
was  laid  before  Parliament,  and  in  due  course  became 
law  under  the  title  of  the  Public  Health  Act,  1904.  Under 
this  and  other  Acts,  Regulations  embodying  the  principles  of 
the  1903  Convention  have  been  framed  by  the  Board  and  will 
be  issued  on  the  ratification  of  that  Convention.  A  translation 
of  the  full  text  of  the  Convention  has  been  made  by  Dr. 
Theodore  Thomson,  one  of  the  Medical  Inspectors  of  the  Board, 
and  copies  of  this  translation  were  placed  on  sale  in  order 


t 

icBtfs        *^^*  ^^^  Sanitary  Authorities  and  their  Officers  might  obtain 
oBTrf  full  knowledge  of  such  of  those  measures'  prescribed  by  the 

Convention  as  it  may  be  incumbent  on  thepi  to  take.     Dr. 

Thomson's    translation    of   the    Convention   is   reproduced   in 

Appendix  A,  No.  1. 

hamtikb 

HB  wbot  As  stated  in  my  Report  for  1903-04,  the  services  of 
Dr.  Theodore  Thomson  were  placed  at  the  disposal  of  the 
Secretary  of  State  for  the  Colonies  during  the  first  five  months 
of  1904,  with  a  view  to  Dr.  Thomson  visiting  the  British 
West  Indian  Colonies,  and  subsequently  attending,  in  an 
advisory  capacity,  a  Conference  at  Barbados  on  the  subject 
of  "  Quarantine "  Regulations.  The  Quarantine  Regulations 
then  in  force  in  these  Colonies  had  been  found  productive 
of  serious  inconvenience  to  the  travelling  public  and 
of  grave  interference  with  trade,  not  only  by  reason  of 
their  want  of  uniformity,  but  also  because  of  their  excessive 
stringency.  The  object  of  the  Conference  was  to  ascertain 
whether  uniformity  and  diminished  stringency  could  be 
attained  consistently  with  due  protection  of  the  public  health. 
The  Colonies  represented  at  this  Conference,  which  was  held 
in  April,  1904,  were  Barbados,  British  Guiana,  Grenada, 
Jamaica,  the  Leeward  Islands,  St.  Lucia,  St.  Vincent,  and 
Trinidad.  As  a  result  of  their  deliberations,  the  Representatives 
of  these  Colonies  unanimously  recommended  the  adoption  of 
a  Convention  and  Regulations,  the  text  of  which  is  given  in 
Appendix  A,  No.  2.  In  view  of  the  particular  circumstances  of 
the  West  Indies,  the  provisions  which  these  Regulations  em- 
body are,  in  certain  respects,  more  stringent  than  those  applied 
in  this  country.  They  are,  however,  in  agreement  witib  the 
principles  of  the  International  Sanitary  Convention  of  1903, 
and  they  incorporate  a  body  of  measures,  carefully  considered 
in  relation  with  local  conditions,  very  greatly  in  advance  of 
those  they  were  intended  to  replace.  The  Convention  and 
Regulations  framed  at  the  Barbados  Conference  have  since 
been  adopted  by  legislation  in  all  the  Colonies  represented  at 
that  Conference. 


ITSR- 
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Dr.  Johnstone's  work  on  the  Commission  appointed  by  the 
Admiralty,  the  War  Office,  and  the  Civil  Government  of  Malta 
for  the  investigation,  under  supervision  of  the  Royal  Society, 
of  Mediterranean  fever,  consisted  in  strict  study  of  the  general 
sanitary  circumstances  of  the  Maltese  Islands,  with  special 
reference  to  prevalence  therein  of  this  specific  fever.  In  this 
investigation  Dr.  Johnstone  was  fully  occupied  during  the 
months  of  July,  August,  September,  and  part  of  October;  and 
subsequent  to  his  return  to  England  he  prepared  a  report  of 
his  observations  for  issue,  along  with  other  publications  on  this 
subject,  by  the  Royal  Society.*    Dr.  Johnstone's  Report  will  be 

*  Beporti  of  the  Oommiaiioii  appointed  by  the  Admiralty,  the  War  Office,  and  the  Oivil 
GovwuBeoft  of  Malta  for  the  investigation  of  Mbditbbransan  Fbveb.  nnder  the 
■itpenrwoB  of  an  Advisory  Oommittee  of  the  BotalSooibtt.   FartlL   (April  1905.) 
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found  to  contain  several  sections  as  follows: — "General  Sani-  ofmSots 
taiy  Survey,"  '*  Mediterranean  Fever,"  "  Outbreak  of  Mediter-  hbpobr 
ranean  Fever  in  the  Essex  Begiment,"  and  ''  General  Summary 
and  Conclusions." 

Your  Medical  Officer  has  remained  a  Member  of  the  General  ^™^* 
Medical  Council,  and  has  continued  to  serve  on  the  Boyal  xbhtal 
Commission  on  Sewage  Disposal.    As  heretofore,  he  has  advised  ^^s""*^ 
on  public  health  questions  afEecting  this  country's  Dependen- 
cies and  Colonies  which  have  been  referred  to  the  Board  by 
the  Foreign  Office  and  by  the  Colonial  Office,  and  similarly  he 
has  been  consulted  respecting  legislative  measures  contemplated 
by  the  Privy  Council  and  bearing  directly  or  indirectly  on 
health  questions. 

Dr.  Parsons  again  acted  in  1904  as  the  Board's  Bepresen- 
tative  upon  the  Committee  of  Advice  with  respect  to  £he 
Geological  Survey.  Also  he  furnished  to  the  Director  of  the 
Geological  Survey  information  for  the  purposes  of  the  survey 
memoir  on  the  underground  water  sources  of  Lincolnshire. 

Dr.  Parsons,  with  the  Board's  consent,  served  on  an  Inter- 
Departmental  Committee,  appointed  by  the  President  of  the 
Board  of  Education  on  14th  March,  1905,  with  the  following 
terms  of  reference :  — 

"  (1)  To  ascertain  and  report  on  what  is  now  being  done 
and  with  what  result,  in  respect  of  Medical  Inspection  of 
Children  in  Public  Elementary  Schools." 

"  (2)  And  further  to  enquire  into  the  methods  employed, 
the  sums  expended,  and  the  relief  given  by  various  volun- 
tary agencies  for  the  provision  of  meals  for  children  at 
Public  Elementary  Schools,  and  to  report  whether  relief 
of  this  character  could  be  better  organised  without  any 
charge  on  public  funds,  both  generally  and  with  special 
regard  to  children  who,  though  not  defective,  are  from 
malnutrition  below  the  normal  standard." 

This  Committee  held  25  meetings  and  heard  the  evidence  of 
44  witnesses.  The  Beport  of  the  Committee  was  signed  on 
9th  November,  1905. 

Dr.  Bruce  Low  having  been  nominated  a  Member  of  a 
Deparhnental  Committee  appointed  to  inquire  into  the  subject 
of  Taccination  Expenses,  served  thereon  during  1904.  The 
Beport  of  this  Committee  was  issued  April,  1905. 

Dr.  Low  continued  to  serve  in  1904  on  the  Committee  which 
was  appointed  by  the  Advisory  Board  for  the  Army  Medical 
Services  "  to  direct  a  course  of  investigation  into  the  practical 
pxtyphylactic  and  therapeutic  value  of  current  methods  of 
immunisation  against  enteric  fever."  An  Interim  Beport  by 
this  Committee  is  dated  8th  July,  1904. 
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■»  GsnEEAi.  ABimnsTXATiTB  Business  ow  thb  Medigal 

90.  Depabtment. 

Interchange  of  infonnation  and  experience  in  inattexB 
relating  to  public  health  with  officers  of  other  Departments 
of  Gh>Temment  and  with  representatives  of  yarious  authorities 
and  public  bodies  at  home  and  abroad  has  been  practised  as 
in  fcnmer  years.  Similarly,  conferences  have  continued  to  be 
held  at  office  with  local  authorities  and  their  officers  with  refer- 
ence to  prevalences  of  disease,  hospital  construction,  local 
bjelaws,  appointment  of  officials,  and  the  like.  As  before,  too, 
advice  and  assistance  have  been  in  numerous  instances  directly 
rendered  to  local  authorities  by  visits  of  Medical  Inspectors. 
Numerous  formal  inquiries  have  been  held  by  these  officers 
into  such  matters  as  combination  of  districts  for  hospital  or 
other  purposes,  loans  for  hospital  sites  and  buildings,  proposals 
as  to  local  byelaws,  and  schemes  for  water  supply  and  sewage 
disposal. 

A  summary  of  the  total  work  of  the  Medical  Inspectors  is 
given  in  Appendix  A,  No.  3 ;  and  in  Appendix  A,  No.  4,  will 
be  found  abstracts  of  the  several  detailed  inquiries  undertaken 
by  the  Inspectors  on  account  of  outbreaks  of  infectious  disease 
or  of  defective  sanitary  administration. 

With  reference  to  these  summaries  and  abstracts  it  is  satis- 
factory to  note  the  comparatively  few  occasions  on  which  visit 
of  an  inspector  has  been  concerned  with  sanitary  administration 
in  connection  with  small  pox.  In  1904-05  these  visits  numbered 
only  20,  whereas  in  1903-04  and  1902-03  they  were  36  and  124 
respectively.  The  diminution  here  indicated  of  central  inter- 
vention In  matters  of  local  administration  is  however  to  be 
referred,  so  far  as  many  rural  and  most  minor  urban  districts 
are  concerned,  almost  wholly  to  subsidence  of  small-pox,  not 
to  any  general  improvement  in  the  methods  of  sanitary 
administration  and  infectious  disease  prevention  adopted  by  the 
authorities  of  such  districts.  There  had  been  found,  indeed, 
as  a  result  of  visits  by  inspectors  to  districts  of  this  class  on 
account  of  small-pox,  serious  grounds  for  suspecting  in  not  a  few 
instances  much  neglect  of  sanitary  matters  generally  on  the  part 
of  the  authority  and  its  officers.  Accordingly,  in  1904-05  oppor- 
tunity was  taken,  so  far  as  the  resources  of  the  Board's  Medical 
Staff  have  permitted,  to  investigate  the  sanitary  state  and 
administration  of  rural  and  urban  districts  in  various  directions 
throughout  the  country.  About  a  dozen  separate  administrative 
areas,  mainly  small  urban  districts,  have  come  specially  under 
scrutiny  during  the  year,  and  with  results  which  are  far  from 
ADMnfis-  discouraging.  As  an  extreme  instance  of  the  difficulties  with 
lOK.  which  the  Board  has  to  contend  in  attempting  to  secure  satis- 

factory sanitary  conditions  and  reasonably  efficient  and  uniform 
administration  in  not  a  few  rural  areas,  and  especially  in  paltry 
''  urban  "  areas  into  which  large  thinly  populated  districts  are 
tending  to  become  split  up,  the  urban  district  of  Preesall  with 
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Hackinsall  may  be  cited;   report  upon  wliicli  by  Dr.  Spencer  mtom^^ 
Low  will  be  found  in  Appendix  A,  No.  6.  hsi^bt. 

Preesall  with  Hackinsall,  having  an  area  of  some  2,900  acres  prbmau 
and  a  population  of  less  than  1,500,  was  until  1899  a  parirfi  5]™^^^^ 
of  the  Garstang  Eural  Sanitary  District.  In  that  year  this 
insignificant  "  contributory  place "  was  by  an  Order  of  the 
County  Council  of  Lancaster  constituted  an  urban  district, 
i.e.,  a  separate  area  of  sanitary  administration.  The  Local 
Government  Board  were  powerless  to  prevent  the  creation  of 
this  authority;  the  Board  were  not  even  consulted  in  the 
matter.  No  petition  having  been  presented  to  them  to  disallow 
the  Order  of  the  County  Council,  all  that  remained  for  the 
Board  was  to  confirm  the  Order  in  pursuance  of  the  provisions 
of  sub-section  4  of  section  57  of  the  Local  Government  Act, 
1888.  So  far  as  Dr.  Spencer  Low  could  ascertain,  the  County 
Council  in  issue  of  this  Order  giving  sanitary  self-government 
to  Preesall  with  Hackinsall  were  influenced  by  contention 
that  the  part  of  rural  Garstang  in  question  suffered  from  lack 
of  sanitary  supervision,  that  it  had  no  proper  water  supply, 
that  it  was  without  a  sewerage  system,  and  that  if  constituted 
an  urban  district  improvement  of  these  unsatisfactory  con- 
ditions was  to  be  counted  on.  How  far  this  sanguine  forecast 
has  been  realised  is  best  stated  in  Dr.  Low's  words:  — 

"  It  is  now  more  than  four  years  since  Preesall  with 
Hackinsall  was  constituted  an  urban  district,  and  there 
is  no  evidence  that  material  progress  has  been  made 
towards  the  improvement  in  the  sanitary  circumstances 
so  hopefully  foreshadowed  in  1899.  It  is,  indeed,  difficult 
to  conceive  that  the  conditions  of  the  district,  regarded 
from  a  sanitary  standpoint,  can  have  been  appreciably 
worse  at  that  time  than  they  are  to-day.  The  water  supply, 
unwholesome  in  quality  and  of  insufficient  quantity;  the 
faulty  conditions  of  sewerage,  drainage,  and  disposal  of 
sewage;  the  serious  nuisances,  many  of  them  in  relation 
with  unsatisfactory  disposal  and  removal  of  excrement  and 
refuse,  in  the  near  neighbourhood  of  the  great  majority 
of  dwellings;  the  neglected  state  of  cowsheds;  the  entire 
absence  of  provision  for  the  isolation  of  cases  of  infectious 
disease  other  than  small-pox  and  of  any  trustworthy  means 
of  disinfection;  the  numerous  infringements  of  the  bye- 
laws  in  force  in  the  district — all  bear  testimony  to  the 
failure  of  the  Urban  District  Council  to  perform  the  duties 
which  have  been  entrusted  to  them  as  guardians  of  the 
public  health.*' 

It  is  a  matter  for  serious  consideration  whether  the  creation 
of  small  urban  districts  is  in  the  true  interests  of  efficient 
sanitary  administration.  Sub-division  of  administrative  dis- 
tricts leads,  in  the  aggregate,  to  larger  disbursements  in  the 
way  of  salaries,  due  to  the  multiplication  of  officers,  and  in 
the  way  of  office  ^pcommodation  for  these  and  for  the  local 
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^oAh         authority.    To  justify  thia  increased  expenditure  the  counter- 
•oBT.  balancing  consideration  should  be  increase  of  administratiye 

""  efficiency.     In  districts  that,   after  sub-division,  still  remain 

of  considerable  importance,  this  result  may  perhaps  be  attained, 
but  it  may  be  apprehended  that  a  point  of  sub-division  is  not 
infrequently  reached  at  which  the  increased  expenditure  is 
accompanied  by  diminished  efficiency.  If  a  district  be  so  small 
that  the  salaries  offered  cannot  secure  competent  officers ;  that 
it  cannot  afford  the  expenditure  necessary  for  works  of  water 
supply,  sewerage,  and  the  like;  that  it  is  unable  to  provide 
efficient  means  of  disinfection  and  hospital  accommodation  for 
its  infectious  sick,  and  so  has  to  attempt,  often  without  success, 
to  effect  these  ends  by  combination  with  neighbouring  autho- 
rities ;  the  result  of  sub-division  is  clearly  decrease  in  efficiency 
of  administration.  At  what  point  as  indicated  by  population 
the  dividing  line  between  increase  and  decrease  of  such 
efficiency  is  reached,  may  be  a  question  not  easily  determined — 
one  to  be  decided  not  by  an  arbitrary  standard  of  population 
alone,  but  by  other  considerations  of  a  local  nature.  Never- 
theless, the  amount  of  population  concerned  should  serve  as 
a  guide  of  considerable  value.  The  number  of  small  districts 
in  England  and  Wales,  however,  is  such  as  to  suggest  doubt 
whether  due  value  has  been  given  to  this  guiding  principle 
in  their  creation.  At  the  census  period  of  1901,  out  of  a  total 
of  1,122  urban  districts,  no  less  than  215  had  a  population 
under  3,000.  The  creation,  moreover,  of  urban  districts,  even 
with  a  population  less  than  half  of  3,000,  is  a  continuing  con- 
dition, inasmuch  as  19  with  a  population  under  1,500  have  been 
brought  into  existence  within  the  last  ten  years,  and,  of  these, 
five  have  been  created  since  1901.  If,  as  the  state  of  affairs 
in  Preesall  with  Hackinsall  may  be  taken  to  indicate, 
efficiency  in  sanitary  administration  is  not  likely  to  obtain  in 
small  urban  districts,  it  is  to  be  hoped  that  county  councils 
which  alone  are  competent  to  dissolve  such  districts  may,  prior 
to  making  orders  for  their  creation,  attach  due  weight  to  this 
consideration. 

In  the  autumn  of  1904  attention  was  drawn  to  continued 
incidence  of  enteric  fever  year  after  year  in  the  urban  district  of 
Sheemess,  which  has  a  population  (exclusive  of  the  garrison)  of 
some  14,300  persons.  Dr.  Buchanan,  who  reported  on  the  matter 
(Appendix  A,  No.  6),  found  that  detailed  investigation  of  the 
causes  of  the  excessive  prevalence  of  this  disease  was  imprac- 
ticable ;  few  observations  had  been  made  locally  regarding  the 
circumstances  associated  with  the  attack  of  individual  sufferers 
by  the  fever,  and  no  records  of  such  observations  had  been  kept. 
Tlie  Inspector  reported  however  that  an  abundance  of  unwhole- 
some conditions  were  to  be  met  with  in  the  town,  some  of  which 
must  be  considered  definitely  to  favour  local  spread  of  enteric 
fever.  The  water  supply,  obtained  from  deep  wells,  may  be 
regarded  as  in  itself  of  satisfactory  quality.  But  the  town  is 
at  the  disadvantage  of  receiving  an  intermittent  supply  of 


water,  and  the  customary  objections  to  this  arrangement  are  or^ju^s 
increased  in  Sheemess  through  lack  of  proper  provision  for  bepoet. 
storage  of  water  in  dwellings,  and  absence  of  flushing  tanks 
to  water  closets. 

Many  of  the  older  dwellings  of  the  place  have  been  put  up, 
so  to  speak,  anyhow.  Often  they  are  damp,  ill-ventilated,  and 
seriously  dilapidated;  some  inhabited  houses  are  described  as 
being  beyond  repair.  In  certain  parts  of  the  town,  dwellings 
are  packed  together  with  little  or  no  open  space  belonging  to 
them.  House  drains  are  frequently  leaky,  and  yards  improperly 
paved  and  channelled,  or  not  paved  at  all.  Insanitary  con- 
ditions were  found  in  connection  with  the  more  recent  dwellings 
as  well  as  in  the  older  properties.  Overcrowding  of  persons 
was  common,  and  high  rents  were  not  infrequently  obtained 
for  miserable  accommodation.  Not  only  as  regards  housing, 
but  in  many  other  matters,  including  infectious  disease  pre- 
vention, sanitary  administration  in  the  customary  sense  of  the 
word  was  ascertained  to  be  almost  a  dead  letter.  Practically 
speaking,  there  was  no  inspector  of  nuisances  or  sanitary 
inquiry  officer  in  Sheemess.  The  Medical  Officer  of  Health 
had  no  adequate  assistance,  and  important  matters  affecting 
public  health  seldom  found  a  place  in  the  discussions  of  the 
District  Council.  It  is  satisfactory  to  learn  that  since  the  issue 
of  Dr.  Buchanan's  report  a  qualified  inspector  of  nuisances  has 
been  appointed  to  give  his  whole  time  to  the  duties  of  the  office, 
and  it  is  to  be  hoped  that  the  Council  will  shortly  be  in 
position  to  report  further  action  in  the  direction  recommended 
by  the  Inspector. 

Beference  may  here  be  made  to  addenda  to  Dr.  Buchanan's 
report.  The  first  of  these  gives  a  table  showing  the  annual 
attack-rate  from  enteric  fever,  during  the  years  1898  to  1901 
inclusive,  of  90  towns  in  England  and  Wales,  including 
75  towns  whose  population  at  the  1901  census  exceeded  50,000. 
This  table  may  usefully  be  read  along  with  a  similar  table  pre- 
pared by  Dr.  Theodore  Thomson  in  regard  of  the  period  1893- 
1897,  which  appears  on  page  168  of  the  Annual  Report  of  the 
Board's  Medical  Officer  for  1898-9.  The  second,  relating  to 
calculation  of  death-rates  in  Sheemess,  will  be  of  interest  to 
other  districts  where  large  allowance  has  to  be  made  for  the 
presence  of  a  fluctuating  garrison  population. 

Among  the  comparatively  few  areas  of  England  and  Wales  anomaui 
severely  affected  by  small-pox  in  1904-05  was  the  Dewsbury  AnSiiSra 
Registration  District;   report  upon  the  epidemic  in  which  by  "®*- 
Dr.  S.  W.  Wheaton  is  reproduced  in  Appendix  A,  No.  7.     This 
Registration  District  comprises  four  municipal  boroughs  and 
no  less  than  ten  urban  districts,  with  a  population  of  some 
170,000  persons,  mainly  engaged  in  the  heavy  wool  trade  and 
in  manufacture  of  clothes  from  waste  products.  For  no  sanitary 
purpose,  except  in  a  limited  sense  for  hospital  prov\«»w&.^  \!^ 
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fm?B&         there  any  sort  of  combination  of  these  14  separate  authorities. 

tEPORT.  ^  In  the  matter  of  vaccination  administration  (which  is  not,  under 
the  English  law,  a  function  of  sanitary  administration)  this 
Registration  District  is  however  under  the  dominion  of  a  single 
authority.  The  Guardians  of  the  Dewsbury  Union  are  the 
authority  in  question. 

At  the  date  when  small-pox  invaded  this  area,  the  Dewsbury 
Qiiardians  had  not  only  for  many  years  persisted  in  neglecting 
their  duties  under  the  Vaccination  Acts,  but  had  been  main- 
taining an  attitude  of  opposition  to  the  laws  to  which  they 
were  charged  by  the  legislature  to  give  effect.  As  a  result, 
vaccination  had  long  been  discouraged  in  the  several  sanitary 
districts  within  the  jurisdiction  of  these  Guardians.  Moreover, 
the  authorities  of  most  of  the  14  sanitary  areas  within  the 
Dewsbury  Union  had  been  remiss  in  providing  beforehand 
hospital  accommodation  for  that  abundance  of  small-pox  cases 
which  was  to  be  looked  for  in  the  event  of  epidemic  small-pox 
fastening  on  the  district.  Notably  the  Joint  Hospital  Board 
acting  for  Dewsbury,  Ravensthorpe,  the  two  Soothills,  and 
Heckmondwike,  though  providing  for  fevers,  had  failed  to  set 
up  hospital  or  hospitals  for  small-pox ;  so  that  on  the  occurrence 
'  of  the  epidemic  in  Dewsbury  and  its  neighbourhood  the  only 
hospital  accommodation  available  for  small-pox  was  the  **  Town 
Small-pox  Hospital,"  situated  in  an  unoccupied  portion  of  a 
cemetery  which  intervenes  between  that  borough  and  Ravens- 
thorpe. The  hospital  in  question  is  referred  to  by  Dr.  Wheaton 
as  consisting  of  a  collection  of  small  galvanised  iron  buildings, 
of  very  dilapidated  and  forbidding  appearance,  into  which  at 
the  date  of  his  visit  over  70  small-pox  patients  had  been 
crowded  under  conditions  the  reverse  of  favourable  to  recovery 
from  their  illness. 

Epidemicity  of  small-pox  in  the  Dewsbury  Registration 
District  during  1904  was  manifest  first  in  Dewsbury  town ; 
later  adjoining  districts,  more  particularly  Ravensthorpe,  be- 
came seriously  implicated.  Early  in  the  epidemic  the  several 
authorities  concerned  were  reminded  by  the  Board  of  their 
statutory  responsibilities  in  respect  of  it,  and  were  urged  to 
effective  action  in  coping  with  the  disease.  For  a  while  the 
reports  of  the  Medical  Officer  of  Health  of  Dewsbury  Borough 
as  to  the  procedures  that  were  being  adopted  there  were  not 
unsatisfactory.  But  it  did  not  appear  from  the  information 
with  which  the  Board  was  furnished  that  the  Dewsbury 
Guardians,  as  Vaccination  Authority,  were  affording  any 
special  facilities  to  the  inhabitants  of  invaded  areas  for  obtain- 
ing protection  against  small-pox.  The  Board,  therefore,  made 
further  appeal  to  these  Guardians.  In  reply  this  Vaccination 
Authority  intimated  that  they  considered  it  inexpedient  and 
unnecessary  to  take  any  steps  to  secure  vaccination  or  promote 
re-vaccination  among  residents  in  the  locality  where  cases  of 
gmall-pox  had  occurred.     The  epidemic  continuing  to  grow, 
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especially  in  the  town  of  Dewsbury,  the  Board  eaily  in  Sisp-     ^^Joi^'i 
tember  instructed  Dr.  Wheaton  to  visit  the  Registration  Dis-     bbfobt. 
trict,  to  advise  the  several  authorities  called  upon  to  deal  with 
the  small-pox,  and  to  report  to  the  Board  defects  of  adminis- 
tration which  were  conducing  to  spread  of  the  disease. 

Dr.  Wheaton  found  that  the  epidemic  was  fast  passing 
beyond  control  of  the  sanitaiy  authorities,  and  that  the 
Dewsbury  Guardians  were'  abstaining  from  doing  anything  to 
help  them.  The  Dewsbury  Town  Small-pox  Hospital  was,  he 
ascertained,  over-full  of  patients  and  its  administration  com- 
pletely disorganised;  and  though  additional  temporary  ward 
buildings  were  being  erected  in  connection  with  this  hospital, 
there  appeared  little  prospect  of  Dewsbury  being  able  longer  to 
receive  small-pox  patients  from  other  districts.  In  other  ways, 
too,  sanitary  administration  was  defective.  At  Dewsbury,  for 
instance,  there  was  no  efficient  disinfection  of  clothing  of  con- 
tacts, no  provision  had  been  made  for  the  temporary  accom- 
modation elsewhere  than  at  their  homes  of  contacts  from 
infected  houses  whilst  their  clothing  and  their  dwellings  were 
being  disinfected,  and  disinfection  of  rooms  was  not  thorough. 
At  Bavensthorpe  the  District  Council  had  no  disinfecting 
apparatus,  so  that  clothing  of  contacts  and  clothing  and  bed- 
ding of  sufferers  by  small-pox  could  not  be  disinfected ;  more- 
over, owing  to  lack  of  hospital  accommodation,  small-pox 
patients  were  having  to  be  retained  in  their  homes,  their 
families  being  meanwhile  maintained  ("  quarantined  ")  *tit  the 
expense  of  the  Sanitary  Authority. 

Having  received  Dr.  Wheaton's  report,  the  Board  wrote, 
22nd  September,  to  the  Dewsbury  Guardians  insisting  on  the 
obvious  need  for  a  station  in  the  centre  of  Dewsbury,  at  which 
the  Public  Vaccinator  should  attend  in  the  evening  to  perform 
re-vaccination  and  primary  vaccination  of  adults  and  children 
over  one  year  of  age,  and  pointing  out  that  in  view  ^  of  the 
increasing  demand  in  Dewsbury  for  vaccination  and  re-vaoci- 
nation  a  considerable  saving  on  the  cost  of  the  operations  would 
probably  be  effected  by  this  course,  if  adopted.  On  the  same 
date  the  Board  wrote  to  the  Joint  Hospital  Board  urging  them 
at  once  to  take  steps  to  secure  a  site  on  which  to  treat  small- 
pox cases,  so  situated  as  to  minimise  the  danger  of  spreading 
the  disease  from  the  hospital  to  persons  residing  in  its  neigh- 
bourhood. 

Early  in  October  Dr.  Wheaton,  at  direction  of  the  Board, 
again  visited  the  Dewsbury  Eegistratfon  District.  As  regards 
Dewsbury  he  found  at  tlus — ^his  second  visit — disposition  to 
more  energetic  and  effective  action  in  several  directions  by  the 
Town  Council.  Unhappily,  however,  of  two  additional  16-bed 
wards  erected  in  connection  with  the  Small-po3t  Hospital,  one, 
when  on  the  point  of  completion,  had  been  destroyed  by  fire. 
As  a  consequence  Dewsbury  had  decided  to  reserve  for  its  own 

21909  h 


ZTiU 

om^nrt        we  all  the  beds  mi  tlus  hospital,  and  had  dedined  longer  to 
Bsvon.  receiTO  amall-pox  caaea  from  any  outside  district.    Meanwhile 

the  Joint   Ho^iUl   Board   had  not  provided  any  small-pQx 

hospital  accommodation. 

At  BaTonsthorpe  Dr.  Wheaton  found  conditions  greatly 
altered  for  the  worse,  small-pox  having  much  incieued. 
Owing  to  the  decision  of  Dewsbury  not  to  admit  to  hospital 
persons  from  other  districts,  no  less  than  62  small-pox  cmmoB 
were  being  retained  in  their  homes  in  this  district,  ^ese  per- 
sons were  under  treatment  by  the  Medical  Officer  of  Health  at 
the  expense  of  the  District  Council ;  and  several  men  had  been 
(engaged  to  carry  food  to  the  sufferers  and  to  help  to  preTent 
(AeltrioQs  patients  escaping  into  the  streets.  At  this  date  the 
kieal  aathority  of  this  small  urban  district  were  expending  as 
mtmck  as  £bO  per  week  in  supplying  food  and  other  requisites 
V^  ^  «rmtacts  "  retained  in  their  homes.  For  the  rest,  the  con- 
4Hi^mM  at  this  time  obtaining  in  Bavensthorpe  are  best  de* 
smbt4  tA  Dr,  Wheaton's  own  words :  — 

^  I  visited  a  number  of  the  infected  houses  and  found 
that  the  condition  of  some  of  the  families  in  which  the 
disease  had  occurred  was  altogether  pitiable.  Nurses  had 
not  been  provided,  and  in  many  instances  x>ersons  who 
were  only  just  recovering  from  small-pox,  and  were  quite 
unfit  to  be  out  of  their  beds,  were  attending  on  relatives  who 
were  in  the  acute  stage  of  the  disease.  In  this  respect  the 
women  buffered  most,  since  they  had  in  addition  to  attend- 
ing the  sufferers  to  perform  their  ordinary  household 
duties.  As  a  rule  the  homes  of  Bavensthorpe  are  well 
furnished,  and  the  people  are  well  off  in  a  material  sense; 
but  few  dwellings  have  more  than  two  bedrooms,  and 
hence  the  conditions  arising  where  several  cases  of  small- 
pox had  occurred  in  the  same  household  were  often  such 
as  would  hardly  be  credited  as  possible  of  existence  in  a 
civilised  country.  In  many  instances  healthy  people  had 
to  nleep  with  persons  suffering  from  small-pox ;  and 
frhildren  were  being  recklessly  exposed  to  the  infection, 
their  parents  in  many  instances  refusing  to  allow  them  to 
re/!eive  the  protection  afforded  by  vaccination.  In  one 
small  }>e<lnxim  in  a  particular  dwelling  I  found  three  adults 
suffering  from  small-pox — one  single  woman,  aged  25,  in 
one  bed,  and  two  single  men  in  another;  another  healthy 
woman  slept  at  night  in  the  same  bed  with  the  female 
above  referred  to  as  suffering  from  small-pox.  Parents 
still  refused  to  have  their  children  vaccinated,  even  though 
exposed  to  small-pox  infection,  or  to  themselves  acquire 
the  protection  afforded  by  vaccination  or  re-vaccination; 
in  one  family  six  small-pox  cases  had  occurred,  in  another 
seven.  The  Ravensthorpe  people  appeared,  indeed,  to  be 
quite  apathetic  as  respects  small-pox  and  to  have  become 
Upcu^tpujed  to  its  preaence,  regarding  it  a9  a   calamity 
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which  it  was  hopeless  to  fight  against.  In  one  dwelling  q^Skb^i 
which  I  visited  the  father  had  himself  snfEered  from  small-  bkpobt. 
pox;  in  one  room  upstairs  was  his  son,  unvaccinated,  in 
the  acute  stage  of  the  disease;  in  another  room  his  wife, 
vaccinated  in  infancy  by  two  insertions,  also  in  the  acute 
stage.  These  people  were  attended  by  the  daughter,  un- 
vaccinatedy  aged  14  years,  who  was  just  recovering  from 
the  disease ;  downstairs  were  the  youngest  child  who  had 
been  vaccinated,  after  legal  proceedings  by  the  Vaccina- 
tion Officer,  and  who  appeared  quite  healthy,  and  an  elder 
child  which  remained  unvaccinated.  I  urged  the  father 
to  have  this  remaining  unvaccinated  child  vaccinated,  but 
he  declined.  I  asked  him  if  he  was  not  convinced  of  the 
protection  afforded  by  vaccination  since  he  knew  that  the 
medical  men  who  were  constantly  going  in  and  oui  of  the 
infected  houses  had  none  of  them  taken  the  disease;  but 
he  replied  that  the  medical  men  were  protected  by  a  charm 
with  which  they  would  not  part.  The  remaining  un- 
vaccinated child  in  question,  I  was  informed,  subsequently 
developed  the  disease,  but  the  child  vaccinated  under 
pressure  of  the  Vaccination  Officer  remained  healthy." 

Of  the  Dewsbury  Guardians  Dr.  Wbeaton  reported  at  this 
stage  that  they  had  taken  no  action  for  the  opening  of  vacci- 
nation stations,  or  for  granting  exceptional  facilities  to  the 
population  for  obtaining  gratuitous  vaccination  or  re-vaccina- 
tion during  the  epidemic,  or  for  informing  people  of  the 
advantage  of  securing  the  protection  afforded  by  vaccination 
and  re-vaccination  for  themselves  and  their  children. 

In  these  circumstances  of  complete  disregard  by  the  Vacci- 
nation Authority  of  the  responsibilities  placed  on  them  by 
Parliament,  the  Board  decided  to  confer  on  the  Dewsbury 
Town  Council  powers  parallel  with  those  neglected  by  fhe 
Guardians.  Accordingly,  on  21st  October  the  Board  issued  an 
Order  under  sections  130  and  134  of  the  Public  Health  Act, 
1875,  strengthening  the  Town  Council's  hands  in  dealing  with 
the  emergency.  This  Order,  though  not  superseding  the  power 
or  duties  of  the  Guardians  in  the  matter  of  vaccination,  em- 
powered the  Medical  Officer  of  Health  of  Dewsbury  to  perform 
the  vaccination  or  re-vaccination  of  any  person  in  that  town 
in  danger  of  contracting  small-pox.  Also  the  Order  required 
the  Town  Council  to  provide  a  station  or  stations  for  the  vacci- 
nation or  re-vaccination  of  any  inhabitant  of  the  town  free  of 
cost.  Further,  it  required  the  appointment  of  a  medical  visitor, 
if  the  Medical  Officer  of  Health  so  advised,  to  take  charge  of 
any  sub-division  of  the  borough ;  to  inquire  into  tKe  existence 
of  small-pox;  and  to  report  cases  or  suspected  cases  of  the 
disease.  Copy  of  this  Order  will  be  found  in  Appendix  A, 
No.  8.  Similar  Orders  were  issued  31st  Octo^ber  in  regard  of 
Ravensthorpe  and  Soothill  Nether,  the  districts  adjoining 
Dewsbury,  which  had  then  become  the  most  seriously  impli- 
cated in  the  prevailing  small-pox. 

urn  »  2 


{r.  The  Dewsbury  Town  Council,  acting  at  once  in  the  qiirit  of 

tbo  itoard's  Order,  specially  appointed  an  Expert  ^  Medical 
Offirer  to  Huperintend  the  Tarious  measures  that  were  indicated 
and  determined  on  with  a  view  to  getting  control  of  the 
epidemic;  and  not  very  long  afterwards  the  small-pox  began 
rapidly  to  decline  in  the  borough,  so  that  by  the  beginning 
of  March  the  epidemic  there  was  at  an  end. 

In  the  year  ending  25th  March,  1905,  over  1,600  cases  of 
small-pox  occurred  in  the  sanitary  districts  comprised  within  the 
f)i7WHlii]ry  Union.  Of  these  1,G00  cases,  over  1,000  oociUTed 
in  the.  iKiroughs  of  Dewsbury  and  Ossett  and  the  Bavensthorpe 
L'rlmn  District.  During  this  period  of  twelve  months  the  extea 
(•(mi  to  th^Nf*  ihriHt  sanitary  authorities  incurred  in  combatting 
small-pox  was:— for  Dewsbury  £12,397,  for  Ossett  £4,615, 
;in/|  for  Ilavensthorpe  £3,386. 

pf/g  tu  lait  year's  report  I  drew  attention  to  small-pox  preTalenoe 

^'^'  in  parts  of  Kssex  (Orsett  Union)  in  its  relation  to  the  isolation 
(ft  tjii;  sinall-pox  cases  of  London,  during  1901-02,  at  the 
b//spit.al  ships  of  the  Metropolitan  Asylums  Board  in  the 
'ntkinan,  Hince  then  the  subject  of  the  spread  of  small-pox 
wlii/;h  foay  Ih;  €>(M;asioned  by  small-pox  hospitals,  has  claimed 
Hhijti^Ufit  in  r;onnexion  with  provincial  hospitals. 

Dtirinic  ref!ent  prevalence  of  this  disease  in  the  provinces 
it  UiiM  Hi'.Uhnn  happened  that  hospitals  used  for  small-pox 
jM>l;ition  have  contained  an  aggregation  of  acute  cases  at  all 
(UfUi]mrMt',  to  thai  m<*t  with  at  the  hospital-ships  in  1901-02, 
while  the  majority  of  these  have  been  purposely  placed  in 
situations  comparatively  remote  from  populous  areas.  Never- 
thehms  in  exceptional  cases  the  rjuestion  of  '^hospital  influence" 
has  <'onie  into  pn)minence. 

The  present  volume  contains  two  reports  (Appendix  A,  Nos.  9 
and  10)  of  in(|uiries  specially  directed  to  this  question;  the 
first  relating  to  the  Sheriff  Hill  Hospital  of  the  Borough  of 
Gateshead,  the  second  to  the  hospitals  used  for  the  isolation 
of  small-pox  cases  in  Liverpool.  These  two  inquiries  may  be 
said  to  have  arisen  in  opposite  circumstances.  In  the  case  of 
Sheriff  Hill  Hospital  it  was  represented  to  the  Board  that  use 
of  this  hospital  for  small-pox  was  being  attended  by  exceptional 
prevalence  of  the  disease  in  the  vicinity.  At  Liverpool,  on  the 
other  hand,  where  two  out  of  the  three  hospitals  utilised  for 
the  isolation  of  small-pox  cases  during  the  epidemic  of  1902-03 
are  situated  unusually  close  to  populous  areas,  the  Board  learnt 
from  a  report  on  the  epidemic  by  the  Medical  Officer  of  Health 
of  the  City  (31st  December,  1903)  that  the  areas  in  question 
had  not  appeared  to  him  to  have  suffered  from  exceptional 
incidence  of  small-pox  as  a  result  of  the  use  of  these  hospitals. 

In  each  case  the  circumstances  suggested  that  the  incidence 
of  small-pox  on   locality  would   repay  study   in  detail,   and 
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inquiiy  was  undertaken,  at  Gateshead  by  Dr.  Buclianan,  and  ^^^JJJig 
at  Liverpool  by  Dr.  Beece.  rbport. 

SberiJBE  Hill  Hospital  stands  on  bigb  ground  to  the  south 
of  Gateshead,  and  during  the  epidemic  of  1903-04  was  used 
for  the  isolation  of  small-pox  cases  in  that  borough.  Within 
half  a  mile  of  it  are  some  1,300  dwellings,  some  of  which  are 
in  the  borough,  others  in  the  village  of  Windy  Nook  in  the 
Urban  District  of  Felling.  Dr.  Buchanan  ascertained  the  facts 
as  to  incidence  of  small-pox  within  this  half  mile  area  during 
the  whole  epidemic,  from  April,  1903,  to  May,  1904,  and  also 
during  four  smaller  periods  of  time  comprised  within  the 
epidemic.  These  facts  are  set  out  in  his  report  together  with 
corresponding  data  for  the  whole  area  of  Gateshead  and  Felling 
which  is  more  than  half  a  mile  from  the  hospital. 

In  addition,  particulars  of  small-pox  incidence  for  the  same 
periods  were  obtained  for  twelve  different  "  wards  "  of  Gates- 
head and  Felling,  each  more  than  half  a  mile  from  the  hospital, 
and  each  containing  somewhere  about  the  same  number  of 
inhabitants  as  the  area  within  half  a  mile  of  the  hospital.  When 
these  various  data  were  put  together,  it  became  clear  that  from 
beginning  to  end  of  the  outbreak  the  half-mile  area  had  sus- 
tained an  exceptionally  heavy  incidence  of  small-pox.  The 
facts  further  indicated  that  an  adverse  influence  of  the  hospital 
in  the  above  sense  had  been  manifest  in  parts  of  Gateshead 
and  Felling,  which,  though  outside  the  half-mile  area,  are  com- 
paratively dose  to  Sheriff  Hill,  and  that  within  the  half-mile 
area  it  had  been  more  conspicuous  in  the  case  of  dwellings 
near  to  the  hospital  than  in  those  further  away. 

At  Liverpool  the  epidemic  investigated  by  Dr.  Beece  was 
on  a  larger  scale  than  at  Gateshead,  and  the  period  of  small-pox 
prevalence  was  longer,  from  December,  1901,  to  November, 
1903.  The  two  small-pox  hospitals  in  the  city  to  which  I  have 
referred  are  situated  about  four  miles  apart,  at  opposite  ends 
of  Liverpool.  The  smaller  hospital.  Priory  Boad,  was  prac- 
tically the  sole  hospital  used  for  small-pox  up  to  the  end  of 
November,  1902.  tip  to  this  time  the  epidemic  had  been  of 
no  great  magnitude;  the  largest  number  of  cases  admitted  to 
Priory  Boad  Hospital  during  any  single  fortnight  was  38.  In 
December,  1902,  however,  the  epidemic  rapidly  increased,  and 
the  accommodation  at  Priory  Boad  Hospital  was  found  in- 
sufficient. Small-pox  patients  were  accordingly  admitted 
to  a  new  hospital,  Fazakerley,  situated  in  a  sparsely  populated 
neighbourhood  to  the  north-east  of  Liverpool,  outside  the  city 
boundary.  On  12th  January,  1903,  as  further  accommodation 
was  not  available  at  Fazakerley  or  at  Priory  Boad,  the  second 
hospital  within  the  city  was  opened  for  small-pox.  This  was 
Park  Hill — a  hospital  ordinarily  used  for  the  isolation  of  fever 
cases. 

By  January  31st,  1903,  95  cases  of  small-pox  had  been 
received  in  Park  Hill  Hospital,  and  for  some  four  moi\l\v&  ^\j^t- 
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SnraSw  8        wards  the  number  of  small-pox  cases  admitted  to  Park  Hill 
BspoBT.  ranged  between  50  and  130  each  fortnight.    During  this  period 

all  three  hospitals  were  in  use.  In  May,  1903,  the  epidemic 
began  to  abate.  Admissions  to  Priory  Boad  Hospital  ceased 
on  May  26th,  and  to  Park  Hill  on  July  1st.  All  small-pox 
cases  which  were  isolated  in  hospital  after  July  Ist  were 
received  into  the  Fazakerley  Hospital. 

The  task  which  Dr.  Eeece  undertook,  and  carried  out  with 
the  assistance  of  officers  of  the  Public  Health  and  other  Depart- 
ments of  the  Liverpool  Corporation,  was  of  some  magnitude, 
and  required  strict  attention  to  detail  and  close  study  and  com- 
parison of  records  obtained  from  various  sources. 

After  obtaining  the  facts  as  to  the  dwellings  in  which  small- 
pox occurred,  and  as  to  the  date  on  which  the  first  case  of  the 
disease  in  each  dwelling  came  to  the  knowledge  of  the  sanitary 
authority,  Dr.  Eeece  prepared  a  series  of  "  spot  maps,"  on 
which  each  spot  represented  a  dwelling  thus  newly  invaded  by 
small-pox^  for  fifty  consecutive  fortnights.  Having  ascertained 
the  total  number  of  dwellings  in  areas  respectively  within 
i,  i,  J,  and  1  mile  of  each  of  the  hospitals  in  question,  and 
in  the  whole  of  Liverpool  more  than  1  mile  from  any  of  the 
three  hospitals,  he  was  in  a  position  to  study  the  relative 
intensity  of  incidence  of  small-pox  on  these  several  areas  at 
any  given  time  during  the  epidemic,  and  to  ascertain  whether 
(after  due  allowance  for  the  incubation  period  of  small-pox) 
the  use  of  one  and  another  hospital  had  in  fact  been  associated 
with  exceptional  prevalence  of  the  disease  in  the  hospital 
neighbourhood.  The  result  which  he  obtained  was  striking. 
With  regard  to  the  mile  areas  round  these  several  hospitals 
and  the  sub-divisions  of  these  areas,  it  became  clear  that 
whether  the  large  figures  for  the  large  hospital  (Park  Hillj)  at 
the  height  of  the  epidemic  were  taken,  or  the  smaller  figures 
for  the  smaller  hospital  (Priory  Road)  in  the  early  portion  of 
the  epidemic,  or  the  figures  for  the  outside  (Fazakerley)  hospital 
with  comparatively  few  houses  round  it,  each  basis  of  con- 
sideration indicated  in  its  degree  and  on  the  invasion  rates  a 
like  specialised  incidence  corresponding  in  point  of  time  to  the 
hospital  operations.  Further,  for  the  areas  within  a  mile  of 
the  hospitals,  it  appeared  that,  broadly  speaking,  dwellings 
nearest  to  the  hospitals  had  suffered  from  a  heavier  incidence 
of  small-pox  than  those  further  away.  These  facts  came  out 
conspicuously  in  connection  with  the  opening  of  Park  Hill 
Hospital  in  January,  1903,  as  may  be  seen  from  the  diagrams 
accompanying  Dr.  Keece's  report. 

Since  this  report  was  issued  some  question  has  been  raised 
locally,  not  as  to  the  facts  recorded  by  Dr.  Reece,  but  as  to 
his  conclusion  that  the  excessive  incidence  of  small-pox  on 
locality,  corresponding  in  point  of  time  to  the  hospital  opera- 
tions, was  causally  related  to  the  use  of  these  hospitals  for 
the  reception  of  acute  small-pox  cases.    It  has  been  urged  by 


the  Medical  OflScer  of  Health  of  Liverpool,  in  a  commentary  J*jy/^, 
on  Dr.  Beece's  report,  that  the  various  circiunstances  of  local  bepobt. 
distribution  to  which  Dr.  Beece  drew  attention  and  illustrated 
diagrammatically  may  have  been  matters  of  mere  chance  or 
accident.  But  it  must  be  admitted  that  the  odds  against  a  series 
of  coincidences  which  would  produce  the  results  in  question  are 
very  great.  And  the  proposition  is  rendered  more  difficult  of 
acceptance  when  account  is  taken  of  the  parallel  between  the 
behaviour  of  small-pox  in  the  neighbourhood  of  each  of  the 
three  Liverpool  hospitals  and  that  which  has  so  frequently 
occurred  in  connexion  with  other  hospitals  in  other  epidemics 
— notably  in  London,  at  the  time  when  small-pox  cases  were 
isolated  in  hospitals  within  the  Metropolis,  with  results  re- 
corded in  reports  made  by  myself  to  the  Board  between  1880 
and  1886.  Among  quite  recent  instances  in  which  similar 
"  small-pox  hospital  influence "  has  been  reported  are  the 
epidemics  in  Orsett  and  Gateshead,  above  referred  to;  the 
epidemics  in  Glasgow  between  1900  and  1904;  and  that  in 
Philadelphia  in  1903-04. 

I  have  above  drawn  attention  to  the  circumstance  that  in  the 
neighbourhood  alike  of  the  Sheriff  Hill  Hospital  and  of  the 
Liverpool  hospitals  there  was  evidence  of  graduation  in  inten- 
sity of  small-pox  incidence,  the  proportion  of  dwellings  invaded 
by  small-pox  becoming  smaller  as  the  distance  from  the  hospital 
increased.  Both  inquiries  thus  indicated  the  existence  of  the 
characteristic  distribution  which  has  led  to  inference  that 
small-pox  contagion  may  on  occasion  be  carried  by  atmospheric 
convection  currents  from  the  hospital  to  places  in  its  neigh- 
bourhood. 

In  his  Liverpool  inquiry,  Dr.  Beece  was  concerned  with  the 
facts  rather  than  with  their  explanation,  but  it  appears  pro- 
bable, in  view  of  the  efficient  organisation  of  the  Liverpool 
Public  Health  Department  and  of  the  Liverpool  hospitals,  and 
of  the  thoroughness  of  the  efforts  made  to  cope  with  the 
epidemic,  that  hospital  communications  and  traffic  had  little, 
if  any,  share  in  the  excessive  incidence  of  small-pox  in  the 
neighbourhood  of  the  several  hospitals. 

Dr.  Buchanan  came  to  a  similar  conclusion  in  regard  to 
Sheriff  Hill  Hospital.  He  notes  that  small-pox  was  exception- 
ally persistent  in  the  village  of  Windy  Nook,  within  half  a 
mile  of  this  hospital.  This  village  is  in  the  Urban  District  of 
Felling,  not  in  Gateshead,  and  cases  of  small-pox  occurring  in 
Windy  Nook  were  isolated  in  the  Felling  Hospital,  more  than 
two  miles  from  Sheriff  Hill.  Thus  the  persistence  of  small-pox 
in  Windy  Nook  could  not  be  connected  with  traffic  of 
ambulances  between  Sheriff  Hill  Hospital  and  Windy  Nook, 
or  with  visits  of  Windy  Nook  people  to  that  hospital.  Com- 
munications of  other  kinds  between  persons  living  in  Windy 
Nook  and  the  hospital  at  Sheriff  Hill  were  also,  practically 
speaking,  non-existent  throughout  the  epidftmv^% 
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t)r.  ileece  has  held  further  conference  with  officers  of 
Customs  and  with  local  sanitary  executive  officials  on  the  sub- 
ject of  joint  procedure  by  the  Customs  and  Port  Sanitary 
Authority  in  dealing  with  sea-borne  infectious  disease.  Among 
ports  specially  visited  by  him  in  this  connection  were  Bristol, 
Cardiff,  Hull,  Liverpool,  and  Southampton. 

Dr.  Bulsfrode  has  proceeded  with  his  inquiry  respecting^ 
Phthisis  Sanatoria,  and  a  detailed  report  by  him  on  this  subject 
is  in  preparation.  From  fime  to  time,  also,  he  has  continued 
observation  of  the  shell-fish  industry  in  its  health  aspects. 
Thus,  he  has  held  inquiry  with  Major  Norton  into  application 
by  the  East  Sussex  County  Council  for  an  Order  under  sec- 
tion 20  of  the  Eivers  Pollution  Prevention  Act,  1876,  declaring 
a  portion  of  the  tidal  Ouse  ^'  a  stream  " ;  and  has  made  local 
inyestigation  in  consequence  of  representations  as  to  risk  of 
sewage  pollution  of  shell-fish  beds  at  Brancaster  in  the  Docking 
Kural  District  and  in  the  Dee  Estuary. 

Administrative  difficulties  having  arisen  in  regard  of  the 
Faversham  Port  Sanitary  District,  Dr.  Buchanan  made  inquiry 
into  the  matter^  and  subsequently  with  Mr.  Davy  attended  a 
Conference  of  Representatives  of  Local  Authorities  whose 
interests  were  concerned,  for  the  purpose  of  discussing  arrange- 
ments for  due  discharge  of  the  duties  of  Port  Medical  Officer 
of  Health  and  Port  Inspector  of  Nuisances  in  the  District  as 
a  whole,  and  particularly  in  Milton  Creek.  This  Conference 
led  to  further  question  of  combination  of  three  adjacent 
sanitary  areas,  Milton  Eural,  Sittingboume  Urban,  and  Milton 
Urban  respectively,  for  the  joint  appointment  of  a  single 
Medical  Officer  of  Health.  The  proposal  was  supported  by  two 
out  oi  the  three  sanitary  authorities  concerned,  and  appeared 
to  the  Board  to  conduce  to  greater  efficiency  of  the  local  sanitary 
service.  Accordingly  steps  were  taken  to  establish  the  com- 
bination by  Order  of  the  Board  under  section  279  of  the  Public 
Health  Act,  1876. 

Dr.  Manby  has  continued  from  time  to  time,  by  visits  to 
various  parts  of  the  country,  his  inquiry  as  to  "housing"  of 
cows,  with  special  reference  to  the  floor  space,  the  air  space, 
and  the  lighting  afEorded  per  cow. 

Investigations  by  Mr.  Huddart  of  the  conditions  of  employ- 
ment and  of  remuneration  of  Inspectors  of  Nuisances  have 
been  of  much  advantage  to  your  Medical  Officer,  in  reference 
to  the  advice  he  is  called  upon  to  render  in  the  matter  of 
appointment  of  officers  of  this  class  who  give  only  part  of  their 
time  to  the  duties  of  Inspector  of  Nuisances  and  are  remune- 
rated out  of  county  funds  in  respect  of  this  part-time  service. 

In  Appendix  A,  No.  11,  will  be  found  a  memorandum  on 
the  circumstances  under  which  the  closing  of  public  elemen- 
tary schools  or  the  exclusion  therefrom  of  particular  children 
may  be  required  in  order  to  prevent  the  spread  of  disease,  and 


the  Board's  circular  of  7th  September,  1904,  respecting  seizure   ^^^j^^/Jrg 
and  condemnation  of  tuberculous  meat.  beport. 

The  memorandum  in  question  was  prepared  in  the  Medical 
Department  in  view  of  alterations  in  the  Code  of  Begulations 
made  by  the  Board  of  Education.  Antecedent  to  1903  this 
Code  of  Regulations  for  Public  Elementary  Schools  provided 
(Article  101*)  that,  where  the  Education  Department  were 
satisfied  that  by  reason  of  a  notice  of  the  sanitary  authority  or 
any  provision  of  an  Act  of  Parliament  requiring  the  exclusion 
from  school  under  medical  advice  of  children  from  infected 
houses,  the  average  attendance  had  been  seriously  diminished, 
and  that  consequently  a  loss  of  grant  would,  but  for  that  Article, 
be  incurred,  the  Department  might  make  a  special  grant  not 
exceeding  the  amount  of  such  loss,  in  addition  to  the  ordinary 
grant.  This  provision  for  a  special  grant  ceased  to  operate,  in 
consequence  of  alteration  of  the  Code,  after  31st  March,  1903,  and 
as  a  result  the  Board  received  during  1904  representations  from 
Medical  Officers  of  Health  that  abrogation  of  the  special  grant 
was  tending  to  continuation  as  long  as  possible  at  school  of 
attendance  of  children  suffering  illness,  and  to  hurrying  back 
to  school  of  such  children  immediately  after  seeming  recovery, 
in  order  to  prevent  financial  loss  to  school  by  reason  of  their 
non-attendance.  There  is  contention  indeed  that  under  the 
present  Regulations  it  is  pecuniarily  of  greater  advantage  to 
school  managers  to  close  a  school  than  to  exclude  from  it  any 
considerable  number  of  children. 

As  to  the  Board's  circular :  In  reporting  on  the  Tuberculosis 
(Animals)  Compensation  Bill,  1904,  the  Select  Committee  of 
the  House  of  Commons  had  made  reference  to  alleged  differ- 
ences in  the  practice  of  different  local  authorities  in  deciding 
the  question  of  total  condemnation  of  carcases  of  tuberculous 
animals.  Accordingly  the  Board  by  means  of  the  circular  in 
question  again  drew  attention  to  the  recommendations  made 
by  the  Royal  Commission  on  Tuberculosis  in  their  Report  of 
1898  on  the  principles  to  be  observed  in  the  inspection  of  tuber- 
culous carcases  of  cattle,  and  intimated  to  local  authorities  that 
it  was  expedient  and  desirable  that  meat  inspectors  should  act 
in  strict  accordance  with  these  principles.  Opportunity  was 
also  taken  to  express  the  Board's  view  that  it  is  undesirable 
that  a  local  authority  should  institute  proceedings  against  a 
butcher  who,  being  in  possession  of  tuberculous  meat,  has 
voluntarily  and  promptly  notified  the  fact  of  such  possession 
to  the  proper  authority. 


Vaccination  and  Public  Vaocinaiion. 

The  number  of  Unions  inspected  in  1904  in  regard  to  vacci-  inbprction 
nation  amounted  to  240,  comprising  1,326  public  vaccinators'  !^^^^^^ 
districts.    The  Public  Vaccinators  of  896  of  these  di€»lT\^\s^  ^^x^ 
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recommended  for  award  under  section  5  of  the  Vaccination 
Act,  1867  (Appendix  A,  No.  12). 

In  Appendix  A,  No.  13,  will  be  found  a  list  of  Educational 
Vaccination  Stations,  with,  the  names  and  addresses  of  the 
teachers  of  vaccination  authorised,  under  Orders  of  the  Board, 
to  grant  special  certificates  of  proficiency  in  vaccination 
necessary  as  part  of  the  medical  qualification  for  entering  into 
contracts  for  the  performance  of  public  vaccination. 

The  Director  of  the  Animal  Vaccine  Establishment,  Mr. 
Thomas  S.  Stott,  reports  (Appendix  A,  No.  14)  that  during  tlve 
year  ending  31st  March,  1905,  the  number  of  vaccinations 
performed  at  the  Board's  Station,  LamVs  Conduit  Street, 
amounted  to  1,368.    All  were  primary  vaccinations. 

In  1904-05,  small-pox,  as  in  the  preceding  year,  remaining 
for  the  most  part  in  abeyance,  no  exceptional  demand  was 
made  on  the  resources  of  the  Board's  Glycerinated  Lymph 
Establishment.  Dr.  Blaxall  reports  (Appendix  A,  No.  15)  that 
during  the  twelve  months  in  question  there  were  issued  from 
the  Board's  Laboratory  644,360  charges  of  glycerinated  calf 
lymph,  of  which  amount  about  one-tenth  was  utilised  By  the 
public  vaccinators  in  secondary  vaccination.  The  lymph  thus 
issued  proved  of  the  customary  high  quality ;  in  primary  vacci- 
nation the  "  case  success  "  was  98*5  per  cent.,  the  "  insertion 
success  "  93'5  per  cent. 

That  the  better  observance  in  England  and  Wales  of  the 
Vaccination  Law  of  1898,  on  which  stress  was  laid  in  the  last 
report  of  your  Medical  Officer,  has  been  satisfactorily  main- 
tained notwithstanding  abeyance  of  small-pox,  is  broadly  indi- 
cated by  the  subjoined  figures  extracted  from  the  Annual 
Returns  of  the  Vaccination  Officers,  which  are  published  from 
year  to  year  in  the  Board's  Annual  Volume. 
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From  the  above  table  the  relative  proportions  of  "  abstention  ^^cwta 
from  "  and  "  acceptance  of  "  vaccination  may  conveniently  be   bbpobt. 
brought  in  contrast  as  follows:  — 


England  and   Wales. 


Per  cent,  of  Births  in  each  instance. 

1893-97. 

1898. 

1899. 

1900. 

1901. 

1902. 

:903. 

Abstention. 

i 
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poned,      and     "  re- 

21-0 

26-6 

20-8  I    19-9 
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16-2 
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maining  ''). 

1 
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— 

5-1 

S*6 

4-3 

4'S 

3-6 

40 

Acceptance. 

• 

(Vaccinated) 

67-7 

610 

66-4 

68-7 

70-8 

74-8 

UA 

The  general  upward  tendency  in  the  matter  of  infantile 
vaccination  thus  exhibited  has  not,  of  course,  owing  to  local 
diversities  of  administration,  been  universal.  Many  counties 
of  England  and  Wales  have  shown,  and  continue  to  show,  a 
far  higher  percentage  of  "  births  vaccinated  "  than  the  country 
as  a  whole.  On  the  other  hand  there  are  counties  which  in  this 
matter  remain  below  the  mean  of  England  and  Wales.  And 
as  with  counties  so  with  Poor  Law  Unions,  the  areas  directly 
concerned  in  vaccination  administration.  Nevertheless,  on 
making  comparison  of  the  present  and  the  past,  of  the  single 
year  1903  (Appendix  A,  No.  16)  with  the  five  years  1893-97 
antecedent  to  operation  of  the  new  law,  there  is  observed,  alike 
with  counties  and  with  Unions,  an  advance  from  a  lower  to 
a  higher  grade  in  "  acceptance  of  vaccination  "  that  is  well- 
nigh  free  from  exception. 
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And  first  as  regards  the  &5  Counties:  — 

55   Counties  of  England  and  Wales. 


1 

r 

Counties  in 

eachGrtde. 

Grade. 

Percentage  of 
Births  Yaocinated. 

1893-97. 

1903. 

1 
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1 
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6      , 
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■ 
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6 
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-{ 
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7S 
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(6)  Bedford. 
Leicester. 
Northants. 


(c)   Gloucester. 
Wilts. 
Radnor. 

{e)  Leicester. 
Nor  than ts. 


(jd)  Bedford 
Derby 


Italics  signify  ascent,  ordinary  type  no  change,  in  grade. 

The  circumstance  that  more  than  half,  instead  of  as  in 
1893-97  about  one-third,  of  the  counties  show  80  per  cent,  of 
their  births  *'  vaccinated ''  is,  administratively,  highly  satis- 
factory. And  as  regards  the  balance  of  counties  less  high  in 
the  scale  the  figures  of  the  table  are  for  the  most  part  distinctly 
encouraging,  particularly  those  indicating  tendency  of  certain 
of  the  few  counties  at  the  bottom  of  the  scale  to  pass  to  a  grade 
that  is  higher. 

As  regards  Unions,  the  data  to  be  extracted  from  the 
Vaccination  Officers'  Returns  for  1903  and  for  former  years  are 
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brofidly  similar  to,  but  on  the  whole  more  satisfactory  than, 
those  already  exhibited  for  the  counties.  Of  615  Unions  in 
England  and  Wales  (exclusive  of  those  within  the  Metropolis 
to  be  presently  referred  to)  no  less  than  two-thirds  show 
**  births  vaccinated  "  to  the  extent  of  80  per  cent,  and  upwards ; 
and,  as  regards  the  remaining  third  of  these  Unions,  a  tendency 
upward  from  lower  to  higher  g^rade  is,  as  in  the  case  of  counties, 
conspicuous.  And  as  with  the  counties  so  with  the  Unions, 
the  proportion  of  the  whole  number  found  in  grade  II. — i.«., 
showing  70-80  per  cent,  of  births  vaccinated — remains  prac- 
tically the  same  in  1903  as  in  1893-97.  In  1903  grade  II.  has, 
alikef  as  regards  Unions  and  Counties,  painted  with  its  substance 
in  no  inconsiderable  amount  to  grade  I.,  while  recruiting  itself 
as  it  were  for  its  losses  at  the  expense  of  grades  III.  and  IV. 

These  facts  as  to  the  615  Unions  are  set  out  in  the  following 
table:  — 
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615   Unions  of  England  and   Wales. 
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With  reference  to  the  Metropolis  which,  as  shown  in  previous 
reports,  comprises  Unions  as  unsatisfactory  almost  in  the  matter 
of  vaccination  jidministration  as  any  in  England  ^tA  "^^jX^^^ 
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London,  it  is  seen,  has,  as  regards  hirths  Taccinated,  re- 
mained year  by  year  at  disadTantage  compared  with  the  rest 
of  the  country,  and  this  notwithstanding  that  in  the  Metropolis 
the  "  conscientious  objector "  is  rarely  found.  The  status, 
actual  and  relative,  of  the  several  Metropolitan  Unions,  as 
regards  ''  acceptance  of  "  vaccination  in  1893-97  and  in  1903, 
is  exhibited  in  an  additional  table. 

31   MetropolitaH    Unions, 
Italics  signify  ascent,  [  ]  descent,  in  grade. 
Uniont  is  each  Grade. 
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Italics  signify  ascent,  [  ]  descent,  in  grade. 


MBDIOAIi 
0FFI0BR*8 

Bbpobi^ 


P^centagQ 

of 

Births 

Y&cdsAtod. 

Umons  in  eaoii  Grade* 

1833-^.                     1                       imk 

1 

Na 

NamM. 

iwnLof  ' 
Total    ; 
Unlona. 

Nol 

Namei* 

Ptet 

cetxt.  of 

Total 

Unloo^ 

■SO-flO 
TO-TS 

85-70 

80-86 
60-80 

IfiHBtbanfiO 

B 

a 

8 

a 

s 

1 

4 

CbelMA     .. 

Fnlham     .. 
Bamiaei'iimitli   .. 
Kenfiiogt^Jii 
Olty 

MaryieboDc,  Bt.^> 
et.Pancras 
Straod 

Wftudaworth      .. 
Westmlast^ 

the-Eik»L 
Bt- Giles     .. 
HolboTO     .. 

South  war  k 

Camberwell 
Lamb«th  .. 

Pt^pHu-       .. 
Stopoey    „ 

Beth oal  Green   ,♦ 
Haokoey  ,, 
MileEad  .. 
Bboreditcb 

136-4 

I  li*'4 

6 
& 

4 

S 
S 

Chelg£&     .. 

rGrccnvich] 

City 

rPaddlnfftonJ      .. 

Bermondietf 
QjTtif'trwcU 
nibiQpm    ,. 

Waudaiffortli      ., 

St      Goorre^lD- 

th^£ait 

Bt.ai]fi9    .. 

Holbora    .. 
(Strandl    »       .. 

fSLPancranJ 
1  South  wark]      *. 

Bi&n4ikh  ., 
StepiMsy     -. 

Bethoal  Green   ** 
MUoBtid  .. 
tPoplarJ    ,,        ., 

K3G*4 

I  18-3 

Plague. 

Plague  in  India  during  1904  attained  a  greater  prevalence 
titan  in  any  year  since  1896.  From  Dr.  Bruce  Low's  summary 
of  the  progress  and  diffusion  of  this  disease  throughout  the 
world  (Appendix  A,  No.  17)  it  appears  that  for  that  country 
as  a  whole^  in  1904,  plague  attacks  were  192,125,  and  plague 
deaths  245,725,  in  excess  of  the  figures  for  1903.  Despite, 
however,  this  unfavourable  record,  Dr.  Low  supplies  facts 
respecting  plague  in  India  which  may  be  deemed  of  favourable 
augury.  For  the  first  time  in  several  years  Bombay  Presidency, 
which  has  been  so  long  notorious  for  plague,  exhibited  dimi- 
nution of  epidemicity  of  the  disease ;  and  the  like  is  true  of 
Bombay  City.  In  the  former,  plague  deaths  in  1904  were  less 
by  77,000,  and  in  the  latter  by  7,250,  than  in  1903.  The  chief 
of  the  Provinces  and  States  which  suffered  more  plague  in  1904 
than  in  the  previous  year  were  Madras,  Bengal,  Agra  with 
Oudh,  the  Punjaub,  Rajputana,  and  Kashmir.  Of  these  the 
fun^aub  suffered  b^  far  the  mpst  seriously. 
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CBDioAL  China  and  other  far  Eastern  Countries  would  seem  to  have 

lEPosT.  suffered  less  notably  from  plagnie  than  in  recent  years.    Hong 

Kong,  for  instance,  recorded  in  1904  a  plague  mortality  little 
more  than  half  that  of  1903.  Japan  suffered  hardly  at  all: 
in  Formosa  alone  was  there  definite  increase  of  plague  beyond 
that  of  former  years.  The  Australian  Colonies,  though  not 
entirely  free  from  plague,  did  not  exhibit  any  definite  pre- 
valence of  the  disease. 

On  the  North  America  Continent  no  plague,  beyond  a  few 
cases  at  San  Francisco,  was  heard  of.  But  in  South  America 
the  disease  was  present,  as  in  other  years,  in  various  localities, 
as  for  instance  at  Rio  de  Janeiro,  and  in  parts  of  Brazil, 
Argentina,  Chili,  and  Peru.  No  plague,  however,  was  reported 
from  Rosario  and  other  centres  of  grain  export  from  the  River 
Plate. 

In  South  Africa  scattered  cases  of  plague  were  recorded  from 
time  to  time,  as  at  Port  Elizabeth  and  at  Durban;  only  at 
Johannesburg,  however,  was  there  decided,  though  limited, 
outbreak  of  the  disease. 

The  Island  of  Mauritius,  where  plague  appears  to  have 
become  endemic,  suffered  once  again  from  seasonal  multipli- 
cation of  the  disease.  But  plague  deaths  here,  in  1904,  were 
less  than  half  as  numerous  as  in  the  preceding  year. 

Aden,  which  since  1900  had  been  practically  free  from 
plague,  reported  a  few  scattered  cases  early  in  1904.  Later 
in  the  year  and  in  the  first  months  of  1905  the  disease  attained 
considerable  prevalence,  causing  above  1,500  deaths. 

Egypt  suffered  plague  in  excess  of  that  witnessed  in  the 
country  in  any  of  the  preceding  four  years.  No  less  than 
23  separate  localities  were  invaded;  but  the  disease,  though 
widespread  and  causing  more  than  three  times  as  many  dea^ 
as  in  1903^  was  nowhere,  except  i>erhaps  in  Alexandria,  very 
abundant.  The  total  recorded  plague  attacks  in  Egypt  during 
1904  number  854,  and  the  deaths  by  the  disease  501. 

Notwithstanding  the  above  condition  of  plague  prevalence 
in  Egypt,  little  was  heard  of  the  disease  in  Mediterranean  and 
Black  Sea  ports  in  direct  communication  by  sea  with  that 
country. 

In  European  Russia,  plague,  derived  probably  from  some 
source  other  than  Egypt,  made  its  appearance  on  the  eastern 
boundaries,  in  Ural  territory  for  instance,  but  failed  in 
developing  definite  epidemicity. 

As  regards  Germany  and  France,  sea-borne  plague  alone  was 
noted,  and  of  such  cases  the  number  was  trifling  in  comparison 
with  that  in  other  years.  Only  two  vessels,  the  "  Bishopsgate  *' 
and  the  ^'  Weybridge "  to  Tyne  and  Thames,  respectively, 
brought  actual  plague  to  England.  In  neither  instance  wftp 
there  extension  of  the  malady. 
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Cholera. 


In  1904,  cholera  in  India  was  generally  mucli  less  abundant 
than  in  any  year  since  1899.  In  Bombay  Presidency  alone 
was  more  cholera  witnessed  than  in  1903,  mainly  owing  to  dis- 
semination of  the  disease  by  persons  dispersing  from  Ashadi 
fair.  Elsewhere,  in  countries  of  the  Far  East,  from  which 
authentic  records  are  received,  cholera  was  decadent  or  absent ; 
and  the  Mecca  Pilgrimage  of  1904  passed  off  without  appearance 
of  the  disease  in  tbe  Hedjaz. 

Egypt  remained  throughout  the  year  completely  free  from 
indigenous  cholera,  as  was  also  the  case  with  Palestine,  into 
which  country  the  disease  had  extended  from  Egypt  in  1902-03. 
There  was,  however,  recrudescence  in  Mesopotamia  of  the 
cholera  which,  in  1903,  had  invaded  that  country  via  Syria 
and  had  then  trended  southward  toward  the  Persian  Qulf .  In 
the  early  summer  of  1904  the  disease  became  prevalent  at 
various  points  in  the  Tigris-Euphrates  Valley,  and  passing 
eastward  into  Persia  affected  epidemically  above  a  dozen  pro- 
vinces of  that  country.  From  Persia  cholera  advanced  again 
northward — carried,  it  is  believed,  by  cholera-fugitives  from 
Meshed  and  other  Persian  towns — into  Russian  territory  east 
of  the  Caspian.  By  the  end  of  August,  notwithstanding  pre- 
cautions by  the  Russian  authorities,  cholera  had  made  transit 
of  the  Caspian  Sea,  westward  toward  Baku  and  northward  to 
the  mouth  of  the  Volga.  From  Baku  the  disease  spread  further 
west,  invading  a  number  of  districts  along  the  line  of  railway 
to  Batoum,  which  Black  Sea  port  became  implicated  in  Decem- 
ber. Happily,  no  extension  of  cholera  to  Europe  occurred  by 
this  route;  but  with  the  cholera  which  had  passed  north  to 
the  mouth  of  the  Volga  it  was  otherwise.  The  provinces  of 
European  Russia  which  thus  became  invaded  by  September, 
1904,  were  Astrachan,  Saratov,  Samara,  and  Nijni  Novgorod. 
At  the  end  of  the  year  the  Russian  Government  declared  the 
shores  of  the  Caspian  Sea,  and  the  Governments  of  Astrachan, 
Saratov,  Sambirsk,  Kazan,  and  Nijni  Novgorod  regions 
"threatened  by  cholera." 

In  the  circumstances,  cholera  having  in  1904  followed  a 
westward  route  (Appendix  A,  No.  18),  which  previous  ex- 
perience had  shown  to  be  a  danger  to  all  Europe,  the  further 
westward  extension  of  this  disease  to  Baltic  and  North  Sea 
ports,  which  took  place  in  1905,  was  fully  anticipated. 
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Auxiliary  Scientific  Investigations. 


In  further  study  of  plague  Dr.  Klein  (Appendix  B,  No.  1)  rato  amd 
has  been  taking  account  of  different  methods  by  which  rats  ^^°^^- 
may  become  plague-infected. 
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Sfi£^«  While   regarding   fleas  as  possible  transmittors   of  plague 

among  rats,  he  has  been  disposed  to  consider  casual  plague 
contamination  of  pre-existing  wounds  on  rats,  and  bites  by 
actually  infected  rats,  as  likely  to  be  under  natural  conditions 
much  more  potent  in  distributing  plague  among  these  aniTnalB 
than  bites  inflicted  on  them  by  previously  and  recently  infected 
fleas.  The  above  provisional  conclusion  that  it  is  by  means  of 
what  may  be  termed  **  surface  inoculation  "  that  plague  is  iii 
the  main  spread  among  these  rodents,  had  been  arrived  at. 
Dr.  Klein  notes,  in  view  of  his  own  repeated  failure,  as  also 
failure  of  other  persons,  to  convey  plague  to  the  rat  by  feeding, 
a  method  of  infection  of  this  animal  which  he  had  primd  facie 
regarded  as  much  the  most  likely.  Reconsidering  the  matter, 
however,  it  occurred  to  him  that  failure  in  the  above  sense  to 
infect  the  rat  by  ingestion  of  plague  material  possibly  had 
been  due  to  a  germicidal  action  on  B.  pestis  of  the  acid  secre- 
tions of  the  stomach  during  the  earlier  stages  of  digestion ;  and 
he  came  to  suspect  that  if  B.  pestis  could  find  means  of  reaching 
the  small  intestine  unscathed,  the  activities  of  this  micro- 
organism in  inducing  plague  in  the  experimental  animal  would 
be  exerted  in  full  vigour.  He  undertook,  therefore,  a  fresh 
series  of  experiments  with  the  object  of  administering  to 
rodents  plague  material  safe-guarded  as  it  were  against  germi- 
cidal action  of  the  gastric  juice  in  its  passage  through  the 
stomach  to  the  intestine. 

In  preliminary  experiments  for  this  purpose  Dr.  Klein  em- 
ployed plague  cultures  which,  having  been  growing  for  several 
weeks,  had  become  dried  at  their  margins  and  which  yielded 
a  number  of  individual  colonies  that  were  "  angular,  granular, 
opaque,  raised,  and  dry-looking."  These  drying  cultures, 
having  been  mixed  with  bread  and  administered  by  feeding  to 
three  rats,  produced  some  striking  results.  Of  these  rats  two 
died  promptly  of  plague,  and  both  presented  on  post-mortem 
examination  anatomical  appearances  as  follows:  — 

**  In  the  lower  ileum  of  each  rat  there  was  haemorrhage 
around  a  swollen  and  partially  necrotic  Peyer's  gland,  the 
mesenteric  glands  in  the  neighbourhood  being  found 
swollen,  deep  purple  in  colour  and  hfcmorrhagic.  Examina- 
tion of  stained  and  mounted  sections  of  the  hsemorrhagic 
Peyer^s  patch  and  of  the  swollen  haemorrhagic  mesenteric 
glands  left  no  doubt  at  all  that  in  each  instance  a  Foyer's 
gland  had  been  the  nidus  of  infection  of  the  rat.  Not  only 
was  there  observed  abundance  of  B.  pestis  in  and  about 
the  necrotic  Peyer's  patch,  but  also  it  was  seen  that 
the  lymphatics  of  the  affected  part  of  the  intestine  (villi, 
mucosa,  sub-mucosa,  and  muscular  coat),  the  mesenteric 
glands,  and  the  vascular  system  in  general  had  become 
literally  packed  with  B.  pestis." 

By  repetition  on  a  considerable  scale  of  similar  experiments 
— that  is  by  feeding  separate  series  of  rats,  guinea  pigs,  and 
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mice,  with  drying  cultures,  or  with  fresh  plague  organs  or  mbdioal 
fresh  culture  of  B.  pestis  mixed  with  wheat  and  with  rice  and  bbpobt. 
dried  for  2-3  days  over  sulphuric  acid — ^Dr,  Klein  obtained  in 
the  majority  of  instances  a  like  and  practically  uniform  result ; 
namely,  infection  of  the  animal  at  a  given  point  in  the  intestine, 
as  indicated  by  each  and  all  the  appearances,  anatomical  and 
microscopical,  above  referred  to.  In  a  word.  Dr.  Klein  suc- 
ceeded in  showing  that  given  a  protective  envelope,  as  by  the 
methods  adopted  by  him,  B.  pestis  can  pass  in  security  through 
the  stomach  of  the  rodent  to  be  released  from  its  incarceration 
in  the  later  stages  of  digestion  and  left  free  to  fasten  on  the 
intestinal  tissues  of  its  host,  so  as  effectually  to  infect  it  with 
plague. 

Question  must  needs  arise,  as  Dr.  Klein  does  not  fail  to 
point  out,  in  the  light  of  these  new  observations  as  to  the  part 
played  by  ingestion  of  infection  in  dissemination  of  plague 
among  different  races  of  man;  and,  no  doubt,  as  a  first  result 
certain  of  the  facts  recorded  by  Dr.  Klein  will  prove  incentive 
to  strict  scrutiny  by  actual  observers  of  plague  in  man  of  the 
pathological  conditions  of  the  lower  intestine  of  persons  who 
have  died  of  the  disease.  Meanwhile,  Dr.  Klein  has  been 
seeking  to  ascertain,  in  view  of  the  well-known  germicidal 
effect  of  dessication  on  B.  pestis,  the  degree  of  drying  that 
the  plague  micro-organism,  when  associated  under  diverse  con- 
ditions with  various  materials — ^food  stuffs,  earth,  and  sand — 
will  tolerate  without  parting  with  its  ability  to  infect  the 
animal  body.  His  investigations  in  this  direction  will  have 
interest  for  the  etiologist. 

In  Appendix  B,  No.  2,  Dr.  Houston,  reporting  on  further  biology  o 
investigation  by  him  of  the  biology  of  excrement  and  of  water,  and^I?5Sbi 
indicates  need  for  caution  in  interpreting  the  results  obtained 
from  bacterioscopic  testings  of  water  samples.  He  has  inves- 
tigated cow  dung  on  the  lines  previously  adopted  by  him  in 
the  case  of  human  faeces,  and  the  excrement  of  fish  and  of  sea 
fowl;  his  object  being,  as  before,  to  determine,  as  regards 
water  presumably  contaminated  with  excrement,  the  nature  of 
such  excremental  pollution,  whether  from  human  or  from  other 
animal  source.  But  he  finds  that  the  excrement  of  cows  con- 
tains in  like  proportion  with  human  excrement  the  micro- 
organisms upon  which  biological  judgment  of  water  samples 
is  apt  to  be  based,  namely,  coli-like  microbes,  and  B.  enteritidis 
sporogenes;  that  these  microbes  from  cow  dung  are  not  to  be 
distinguished  by  the  tests  used  in  his  investigation  from  those 
of  human  faeces ;  and  that  in  excrement  from  both  sources  the 
ratio  of  typical  B.  coli  to  total  coli-like  microbes  is  practically 
identical.  As  regards  streptococci  alone  does  Dr.  Houston 
hope  for  a  means  of  distinguishing  human  excremental  pollu- 
tion from  that  derived  from  other  animal  source. 

If  it  may  be  assumed  that  other  lower  animals  besides  the 
cow,  deer  for  instance,  yield  excrement  not  to  be  dWevvi^'Vicv.'^^ 
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bacteriologically  from  the  excrement  of  man,  the  fact  recorded 
by  Dr.  Houston  that  a  Scottish  loch,  topographically  so  sitnmted 
a.H  to  forbid  belief  in  contamination  of  its  contents  with  hnmmn 
dejecta,  nevertheless  yielded  water  containing  not  only  coli* 
like  micro-organisms,  but  also  on  occasion  typical  B.  eoli,  is 
no  way  surprising.  Dr.  Houston's  observations  indeed  tend 
to  the  inference  that  upland  surface  waters  in  this  country  are 
hardly  to  be  found  entirely  free  from  micro-organisms  regarded 
as  essentially  intestinal  in  origin.  In  contrast  to  sack  ex- 
perience are  the  facts  as  to  certain  underground  waters  which 
have  undergone  natural  filtration  in  their  jMissage  through 
several  miles  of  sand  and  rock.  Of  the  Tunbridge  Wells  water 
Dr.  ilouston  records  that  comparatively  seldom  did  he  even 
in  1,000  c.c.  samples  detect  coli-like  microbes,  and  that^ 
1,000  (^(^  samples  of  this  water  scarcely  ever  yielded  him  a 
mi(To-organism  bearing  resemblance  to  typical  bacillus  eoli. 

Dr.  Sidney  Martin  reports  on  investigation  of  albumoses  and 
other  chemical  products  obtained  by  him  as  a  result  of  growing 
H.  enteritidis  sporogenes  on  various  media  (Appendix  B,  No.  3). 
For  this  pun)Ofw;,  starting  with  cultures  of  ascertained  patho- 
K(;ni(!ity  to  guin(*a  pigs,  the  bacillus  was  grown  respectively  in 
broth,  lir]ui(I  seruni,  alkali-albumen  broth,  and  solid  serum. 
A  noteworthy  point  in  these  experiments  is  the  evidence 
o1)tained  that  the  bacillus  produces  a  powerful  proteolytic 
ferment,  and  that  it  is  to  the  excretion  of  this  ferment  that 
the  rapid  liiiuefaction  of  solid  blood  serum  is  due.  As  to  the 
phyHiological  <^ffect  of  the  products  of  growth  of  the  bacillus 
in  tli(*H(*  various  media,  Dr.  Martin  has  only  negative  results 
to  rvvord.  T]w  consequent  presumption  that  the  toxicity  of 
bacilluH  entoritidis  to  rodents  depends  upon  presence  of  an 
end^itoxic  Hub.Hlance  in  the  bodies  of  the  bacilli  could  not,  how- 
<?ver,  be  put  fully  to  the  test,  owing  to  diflSculty  experienced 
in  obtaining  dried  bacilli  without  accompanying  spores. 

Dr.  Martin  having  reported  last  year  upon  the  property  of 
agglutinating  H.  proteus  which  is  acquired  by  the  blood' serum 
of  ral)bitH  subjected  to  repeated  inoculation  with  sub-lethal 
doses  of  proteus  toxin,  now  describes  (Appendix  B,  No.  4) 
experiments  undertaken  to  ascertain  whether  blood  serum  thus 
obtain(Ml  possesses  agglutinative  properties  in  regard  to  B.  eoli, 
or  to  H.  typhosus,  or  to  the  "  paratyphoid  "  bacillus. 

Each  of  these  three  bacilli  resembles  B.  proteus  in  that  it 
contains  in  its  protoplasm  an  endotoxin,  which  when  injected 
intravenously  into  rabbits  produces  physiological  effects  very 
similar  to  those  produced  by  proteus  endotoxin.  Each  of  the 
bacilli  in  question  also  gives  rise  to  an  agglutinin  in  the  serum 
of  an  experimental  animal  when  its  endotoxin  is  suitably 
injected.  Nevertheless,  as  is  well-known,  B.  proteus  in  its  life 
history,  and  particularly  in  the  chemical  processes  with  which 
it  is  associated,  differs  very  greatly  from  the  others.  As  a  result 
of  his  investigations.  Dr.  Martin  concludes  that  blood  serum 
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of  rabbits  possessing  strong  agglutinative   action   as  regards   ^^^^^^*^ 

Sroteus,  is  without  any  agglutinative  action  (even  in  low  bbport. 
ilution)  on  B.  coli,  B.  typhosus,  or  B.  paratyphosus,  while  con- 
versely sera  which  strongly  agglutinate  B.  coli,  B.  typhosus, 
and  B.  paratyphosus  respectively,  have  no  agglutinating  action 
(even  in  low  dilution)  as  regards  B.  proteus.  Setting  aside 
proteus,  and  dealing  with  the  inter-relations  of  the  agglutins 
produced  by  each  of  the  other  three  organisms,  the  result  was 
somewhat  different.  In  higher  dilutions  of  the  serum  (e,g,, 
1  in  5,000)  the  agglutin  appeared  to  be  uniformly  specific  in 
its  action;  paratyphosus  serum  for  example  agglutinated  B. 
paratyphosus  but  not  B.  typhosus  or  B.  coli.  In  lower  dilutions 
however  the  specific  property  was  in  several  instances  less 
apparent.  As  a  rule,  dilution  of  1  in  100  sufficed  to  enable  the 
nature  of  the  agglutinin  to  be  distinguished. 

In  continuation  of  his  siudy  of  air-borne  infection  Dr.  Mervyn  f,}5i^oN. 
Gordon  has  sought  (Appendix  B,  No.  5)  to  ascertain  whether 
any  pa^icular  micro-organism,  by  reason  of  the  constancy  and 
abundance  of  its  occurrence  in  the  human  epidermis,  can  serve 
as  index  of  the  presence  in  air  of  particulate  matter  shed  from 
the  surface  of  the  human  body. 

Antecedent  investigation  had  showed  that  though  a  certain 
class  of  micro-organism,  namely  staphylococcus,  is  uniformly 
present  on  the  surface  of  the  normal  skin,  cultural  tests  then 
available  to  the  biologist  did  not  suffice  for  the  purpose  of 
definitely  deciding  whether  any  of  these  staphylococci  are 
peculiar  to  the  skin  and  different  therefore  from  staphylococci 
from  other  sources.  In  further  pursuing  this  matter  Dr.  Gordon 
adopted  therefore  a  method  which  he  had  found  of  value  in 
distinguishing  between  streptococci,  namely,  utilising  the 
different  ability  of  micro-organisms  belonging  to  one  and  the 
same  group  to  decompose  particular  organic  substances.  Tested 
in  this  way,  staphylococci  in  considerable  number  and  from 
a  variety  of  sources  could,  it  was  found,  be  satisfactorily 
differentiated. 

Thus  equipped.  Dr.  Gordon  has  during  the  past  year  made 
extensive  investigation  of  staphylococci  present  on  the  skin  of 
normal  individuals.  As  the  hand,  face,  and  scalp  comprise  the 
regions  of  skin  commonly  exposed  to  the  air  and  specially 
liable  therefore  to  contribute  particles  thereto,  he  for  the  while 
limited  his  investigation  of  skin  staphylococci  to  those  found 
on  these  parts  of  the  body.  As  a  result  he  has  been  able  to 
show  that  though  a  variety  of  micrococci  belonging  to  the 
staphylococcus  group,  or  closely  allied  organisms,  occur  on  the 
normal  integument,  one  staphylococcus  in  particular,  possessing 
certain  distinctive  properties,  is  so  uniformly  .present  on  the 
skin  of  all  the  parts  of  the  body  examined  that  it  may  be  con- 
sidered characteristic  of  the  human  integument — in  much  the 
same  way  apparently  that  other  micro-organisms  are  commonly 
regarded  as  characteristic  of  other  parts  of  the  liMixi^Ti  Vi^'^ . 
21909  d 
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^g  This  staphylococcus  therefore  promised  to  provide  the  index 
required. 

Dr.  Gordon's  next  step  was  to  examine  outdoor  air  and 
indoor  air  with  a  view  to  determining  whether  the  above 
staphylococcus  did  as  matter  of  fact  serve  the  purpose  of 
betraying  the  presence  of  skin  particles  detached  from  the 
human  body.  Tlie  answer  proved  to  be  affirmative.  Outdoor 
air,  though  yielding  staphylococci  of  various  kinds  failed  to 
yield  a  single  staphylococcus  that  could  be  identified  with 
Dr.  Gordon's  skin  staphylococcus.  Similarly,  indoor  air,  when 
few  or  no  persons  were  present,  failed  also  in  yielding  this 
index  micro-organism.  But  on  a  plurality  of  occasions,  whej 
a  number  of  persons  were  gathered  together  within  doors. 
Dr.  Gordon  succeeded  in  demonstrating  the  presence  in  the  air 
of  the  room  of  his  special  skin  micro-organisms. 

In  view  of  the  circumstance  that  certain  staphylococci  are 
not  infrequently  associated  with  disease  processes  in  man, 
Dr.  Gordon  has  utilised  opportunity  of  submitting  examples  of 
virulent  staphylococci  to  his  several  differential  tests.  The 
facts  which  he  records  in  this  connection  give  promise  of  useful 
application  of  these  tests  in  sorting  out,  with  precision  greater 
tliiin  has  hitherto  been  practicable,  disease-producing  staphy- 
lococci. 

In  Appendix  C  Dr.  Alan  Green  reports  on  chloroformed  cali 
lymph  to  31st  December,  1904 — the  date  on  which  he  retired 
from  the  Board's  service. 

)FORM-  The  main  interest  of  this  final  report  by  Dr.  Green  is  record 
of  experiments  in  the  subjection  of  lymph  to  glycerine  as  well 
as  to  chloroform;  his  object  being  to  ascertain  in  regard  of 
lymph  to  be  thus  dealt  with,  the  stage  at  which  in  preparation 
of  the  lymph  it  is  most  advantageous  that  the  glycerine  be 
added.  As  a  result  Dr.  Green  finds  that  it  is  preferable  always 
to  defer  addition  of  glycerine  to  the  vaccine  emulsion  until 
such  time  as  the  work  of  the  chloroform  in  removing  extraneous 
bacteria  has  boon  fully  performed,  and  until  the  chloroform 
itself  has  been  completely  removed  from  the  vaccine.  For  the 
rest,  Dr.  Green  renders  account  of  50  chloroformed  vaccines 
prepared  by  his  process  and  which  have  been  issued  by  the 
National  Vaccine  Establishment  to  Public  Vaccinators.  These 
5G  vaccines  have,  it  appears,  been  employed  in  the  vaccination 
of  56,387  persons,  and  have  yielded  as  regards  **  case  success  " 
and  "  insertion  success  "  results  showing  the  highly  satisfactory 
proportions  of  981  and  92*9  per  cent.,  respectively. 

I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

TV.  H.  Power. 
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The  International  Sanitary  Convention  op  Paris,  1903;    app.a.no.] 
with  Appendices  translated  by  Dr.  THEODORE  THOMSON,  one  x^ng^on 
of  the  Medical  Inspectors  of  the  Local  Oovernment  Board,  of  the 
.     and  one  of  the  British  delegates  at  the  International  Con-  |SS2??°°** 
ference  at  which  the  Convention  was  made,  ^T^*^^"* 

Dr.  Theodore 
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PART   I, 
General  Provisions. 


CHAPTER  I. 

Provisions  to  be  Observed  by  the  Countries  Signing  the 
Convention  on  the  Appearance  of  Plague  or  Cholera 
IN  their  Territory. 

Section  l.—^Noiificaiion  and  svhseqiient  cotnmunieations  to  the 

other  countries. 

Art.  1. — ^Every  Government  must  immediately  notify  to  the 
other  Governments  the  first  appearance  of  recognised  cases  of 
plague  or  cholera  in  its  territory. 

Art.  2. — Such  notification  shall  be  accompanied  or  very 
promptly  followed  by  detailed  information  as  to:  — 

(1)  where  the  disease  has  appeared ; 

(2)  the  date  of  its  appearance,  its  source,  and  its  type ; 

(3)  the  number  of  known  cases  and  deaths ; 

(4)  inj^  case  of  plague,  the  presence  of  that  disease  or 
.  unusual  molality  among  rats  or  mice ; 

J  measures  taken  immediately  on  the  first  appear- 
ance of  the  disease. 

3. — ^The  notification  and  the  information  prescribed  in 

m  1  and  2  shall  be  supplied  to  the  diplomatic  or  consular 

les  in  the  capital  of  the  infected  country.     In  the  case  of 

tries  not  represented  there,  the  notification  and  the  in- 

tion  shall  be  telegraphe<l  direct  to  the  Governments  of 

countries. 
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Art.  4. — ^The  notification  and  the  information  prescribed  in 
Articles  1  and  2  shall  be  followed  by  subsec^uent  conuniinioa- 
tions  furnished  regularly  and  in  such  fashion  as  to  keep  the 
Governments  informed  of  the  course  of  the  epidemic.  These 
communications  shall  be  made  at  least  once  a  week,  shall  be 
as  complete  as  possible,  and  shall,  in  particular,  indicate  the 
precautions  adopted  with  a  view  to  prevent  spread  of  the 
disease.    They  must  set  out  with  precision :  — 

(1)  the  preventive  measures  taken  in  the  way  of  sanitary 

inspection  or  of  medical  investigation,  of  isolation, 
ana  of  disinfection ; 

(2)  the  measures  adopted  in  the  case  of  outgoing  vessels 

to  prevent  exportation  of  the  disease,  and,  particu- 
larly, in  the  case  contemplated  in  Art.  2  (4),  the 
measures  taken  against  rats. 

Art.  5. — It  is  of  primary  importance  that  the  foreffoin|Bf 
provisions  be  promptly  and  scrupulously  complied  with.  Noti- 
fication is  of  no  real  value  unless  every  Government  be  itself 
informed,  in  time,  of  cases  of  plague  and  cholera  and  also  of 
doubtful  cases  occurring  in  its  territory.  It  cannot  therefore 
be  too  strongly  impressed  on  the  several  Governments  that  they 
should  make  notification  of  plague  and  cholera  compulsory, 
and  that  they  should  keep  themselves  informed  as  to  any 
unusual  mortality  among  rats  or  mice,  particularly  in  ports. 

Art.  6. — It  is  to  be  understood  that  neighbouring  countries 
reserve  to  themselves  the  right  to  make  special  arrangements 
with  the  object  of  organising  direct  exchange  of  information 
between  the  principal  administrative  officers  on  their  frontiers. 

Section  II. — The  conditions  under  which  a  local  area  may  he 
regarded  as  infected  or  as  having  ceased  to  he  infected. 

Art.  7. — The  notification  of  a  first  case  of  plague  or  cholera 
shall  not  lead  to  the  adoption  of  the  measures  prescribed  in 
the  following  Chapter  II.  against  the  local  area  in  which  the 
case  has  occurred.  But  when  several  non-imported  cases  of 
plague  have  occurred,  or  when  the  cases  of  cholera  constitute 
a  foyer,*  the  local  area  shall  be  declared  infected. 

Art.  8. — In  order  that  the  measures  be  limited  to  places 
which  are  infected,  Governments  must  apply  them  to  arrivals 
from  infected  local  areas  only.  "  Local  area  "  means  a  portion 
of  territory  clearly  defined  in  the  information  that  accompanies 
or  follows  notification — as,  for  instance,  a  province,  a  "  govern- 
ment," a  district,  a  department,  a  canton,  an  island,  a  com- 
mune, a  town,  a  quarter  in  a  town,  a  village,  a  port,  a  polder, 


•  Tmwtiatofs  note.  The  exprenMon  "  centre  of  dlMemlnatUm  **  may  he.  taken  a*  a  fair  e/iulvalmt 
for  the  utord  "  foyer."  Jt  wemn  denirable.  hoHYver,  to  retain  the  oriqinal  term  in  the  text,  in  vUw 
of  the  dlfflcultv  of  deciding  what  in  to  he  regarded  aa  conntituting  a  ^  toy er*'  of  cholera.  Thix 
quedion  wa*  debated  at  ttome  length  at  the  Dresden  Conference  in  18W,  and  uhm  again  raided  at  the 
FiiTia  Conference  in  1903  by  the  tranulator  and  other*.  At  the  Dretiden  Conference,  Profe9$or 
^rouardelf  one  of  the  French  delenates,  stated  that  an  exact  definition  of  the  uHird  "foyer'*  uxu  a 

Uflcult  matter.    At  the  Pnris  Conferenae  in  190R,  the  ivord,  after  aome  dUtcMston^  tras  reta^ne^ 

t/^A^uf  definition  of  it*  preelte  significance  \n  re\atton  vo\th  cholera^ 


an  agglomeration,  &c.,  whatever  may  be  the  extent  and  popu-     app.a.no. 
lation  of  these  portions  of  territory.     But  this  limitation  to  TraMlatton 
the  infected  local  area  must  be  accepted  only  on  the  definite  of  the 
condition  that  the  Government  of  the  infected  country  take  the  SSt^***** 
measures  necessary  (a)  for  preventing  the  export  of  the  things  'f^T^^"' 
specified  in  Art.  12  (l)  and  (2)  derived  from  the  infected  local  Dr.fhmAon 
area,  unless  previously  disinfected,  and  (6)  for  checking  the  Thomwii. 
spread  of  the  epidemic. 

When  a  local  area  is  infected,  no  restrictive  measure  shall 
be  taken  against  arrivals  from  that  local  area,  if  they  have  left 
it  not  less  than  five  days  before  the  beginning  of  the  epidemic. 

Art.  9.— In  order  that  a  local  area  cease  to  be  regarded  as 
infected  it  must  be  officially  established :  — (1)  that  no  death 
from  nor  fresh  case  of  plague  or  cholera  has  occurred  within 
the  five  days  following  either  the  isolation*  or  the  death  or 
recovery  of  the  last  case  of  plague  or  cholera^  (2)  that  all 
measures  of  disinfection  have  been  carried  out  and  that,  in 
the  case  of  plague,  measures  have  been  taken  against  rats. 


CHAPTER  II. 

Measukes  of  Defence,  on  the  Part  of  the  other  Countries, 
AGAINST  Territories  that  have  been  declared  Infected. 

Section  I. — Publication  of  measures  prescribed. 

Art.  10.— The  Government  of  each  country  shall  immediately 
make  public   the   measures   which    it   considers   necessary   to 

{prescribe  with  regard  to  arrivals  from  aii  infected  country  or 
ocal  area.  It  snail  forthwith  communicate  these  measures 
to  the  diplomatic  or  consular  agent  of  the  infected  country 
resident  in  the  capital,  and  also  to  the  International  Sanitary 
Boards.  It  shall  also  communicate,  through  the  same  chan- 
nels, the  withdrawal  of  these  measures  or  any  modifications  of 
them.  In  the  absence  of  a  diplomatic  or  consular  agency  in 
the  capital,  the  communications  shall  be  made  direct  to  the 
Q-ovemment  of  the  country  concerned. 


Section  II. — Merchandise, — Disinfection, — Importation  and 
Transit, — Baggage. 

Art.  11. — "No  article  of  merchandise  is  in  itself  capable  of 
conveying  plague  or  cholera.  Merchandise  becomes  dangerous 
only  when  contaminated  by  plague  or  cholera  products. 

*  ** Isolation'*  meaiui  the  isolation  of  the  sick  person,  of  those  in  permanent  attendance 
on  him,  and  the  prohihition  of  visits  hy  any  other  person. 
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Art.  12. — Only  such  merchandise  and  things  as  the  local 
sanitary  authoritjr  oonsiders  infected  may  be  subjected  to  dis- 
infection. Provided  always  that  the  merchandise  or  things 
^  hereinafter  specified  may  be  subjected  to  disinfection  or  their 
importation  may  even  be  prohibited,  irresnective  of  any  evi- 
dence as  to  whether  or  not  thev  are  inf ectea :  — <1)  Body-lineny 
wearing  apparel,  bedding  that  has  been  in  use.  But  when  these 
things  are  carried  as  baggage  or  in  consequence  of  a  change  of 
abode  (household  goods),  their  importation  may  not  be  pro- 
hibited but  they  shall  be  dealt  with  as  prescribed  in  Article  19. 
Soldiers'  and  sailors'  kits,  returned  to  their  country  after  ilieir 
death,  are  to  be  regarded  as  of  the  nature  of  the  things  specified 
in  the  first  sentence  of  (1)  of  this  Article.  (2)  Rags,  save,  in 
the  case  of  cholera,  rags  compressed  and  carried  in  bound  l^les 
as  merchandise  in  bulk.  The  importation  of  the  following 
articles  ma^r  not  be  prohibited  :  — Fresh  waste  derived  directly 
from  spinning,  weaving,  making  up,  or  bleaching  eslablish- 
ments;  artificial  wools  {KunstwoUe,  shoddy)  and  new  paper 
clippings. 

Art.  13. — The  transit  of  the  merchandise  and  things  specified 
in  (1)  and  (2)  of  the  foregoing  Article  may  not  be  prohibited  if 
they  are  packed  so  that  they  cannot  be  manioulated  on  the 
way.  Similarly,  when  such  merchandise  and  things  have  been 
so  conveyed  that  they  cannot  have  come  into  contact  with  con- 
taminated articles  on  the  way,  their  transit  through  an  infected 
local  area  must  not  hinder  their  importation  into  the  country 
to  which  they  are  consigned. 

Art.  14. — Importation  of  the  merchandise  and  things  speci- 
fied in  (il)  and  (2)  of  Article  12  shall  not  be  prohibited  if  it  be 
proved  to  the  authority  of  the  country  to  which  they  are  con- 
signed that  they  were  despatched  not  less  than  five  days  before 
the  commencement  of  the  epidemic. 

Art.  15. — It  rests  with  the  authority  of  the  country  to  which 
the  merchandise  and  things  are  consigned  to  decide  in  what 
manner  and  at  what  place  disinfection  shall  be  carried  out, 
and  what  shall  be  the  methods  adopted  to  secure  destruction 
of  rats.  These  operations  must  be  performed  in  such  fashion 
as  to  injure  articles  as  little  as  possible.  It  rests  with  each 
State  to  settle  questions  of  consequent  compensation  for  damage 
caused  by  measures  of  disinfection  or  of  rat-destruction.  Q, 
on  account  of  measures  taken  to  secure  destruction  of  rats  on 
board  ship,  charges  are  levied  by  the  sanitary  authority  either 
directly  or  indirectly  through  a  company  or  a  orivate  person, 
the  rates  of  these  charffes  must  be  in  accordance  with  a  tariff 
made  public  beforehand,  and  so  drawn  up  that  the  State  or  the 
sanitary  authority  shall,  on  the  whole,  derive  no  profit  from  its 
application. 

Art.  16. — Letters  and  correspondence,  printed  matter,  books, 
newspapers,  business  documents,  &o.  (not  including  parcels 
conveyed  by  post)  shall  not  bo  subject  to  disinfection  or  to 
any  restriction  whatsoever. 


Art.  17. — ^Merdiandise,  whether  it  has  come  by  land  or  by 
sea,  may  not  be  detained  at  frontiers  or  at  ports ;  the  only 
measures  that  ma^  be  taken  are  those  specified  in  the  foregoing 
Article  12.  Provided  always  that  if  merchandise,  which  has 
come  by  sea  and  is  either  not  packed  or  imperfectly  packed, 
has  become  infected  during  the  voyage  by  rats  ascertained  to 
have  plague,  and  if  such  merchandise  cannot  be  disinfected,  the 
destruction  of  the  germs  may  be  secured  by  storing  the  mer- 
chandise during  a  period  not  to  exceed  two  weeks.  It  is  to 
be  understood  that  tne  application  of  this  measure  shall  not  in 
any  wa^  delay  the  ship  nor  give  rise  to  extra  expenses  by  reason 
of  deficient  storage-accommodation  in  any  port. 

Art.  18. — ^When  merchandise  has  undergone  disinfection  in 
accordance  with  the  provisions  of  Art.  12,  or  has  been  tem- 
porarily stored  in  virtue  of  the  proviso  contained  in  Art.  17, 
the  proprietor  of  such  merchandise  or  his  representative  has 
the  ri^ht  to  exact  from  the  sanitary  authority  that  has  ordered 
the  disinfection  or  the  storage,  a  certificate  showing  the 
measures  that  have  been  taken. 

Art.  19. — Bctggage. — Soiled  linen,  clothing  and  articles  car- 
ried as  baggage  or  as  household  goods,  from  a  local  area 
declared  to  1^  infected,  shall  undergo  disinfection  only  in  those 
instances  where  the  sanitary  authority  considers  them  infected. 
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•Section  III. — Measures  at  ports  and  land  frontiers. 

Art.  20, --^lassifiecUion  of  ships, — ^A  ship  shall  be  regarded 
as  infected  if  there  is  plague  or  cholera  on  board  or  if  there 
have  been  one  or  more  cases  of  plague  or  cholera  on  board 
within  seven  days. 

A  ship  shall  be  regarded  as  suspected  if  there  have  been  cases 
of  plague  or  cholera  on  board  at  the  time  of  departure  or 
during  the  voyage  but  no  fresh  case  within  seven  days. 

A  ship  shall  be  rejg^arded  as  healthy,  notwithstanding  its 
having  come  from  an  infected  port,  if  tnere  has  been  no  death 
from  nor  case  of  plague  or  cholera  on  board  either  before 
departure  or  during  the  voyage  or  on  arrival. 

Art.  21.— In  the  case  of  plague,  infected  ships  shall  undergo 
the  following  measures:  — 

(1)  medical  inspection; 

(2)  the     sick    shall     immediately   be    disembarked    and 

isolated ; 

(3)  the  other  persons  must  also  be  disembarked  if  possible, 

and  either  be  kept  under  observation*  during  a 
period  which  shall  not  exceed  five  davs  and  which 


*  ''Obaervation''  means  isolation  of  travellers  either  on  bQiLi4«Li\i\v^  VEk«i%M&\>AXi 
station  before  they  obtain  free  pratlqna 
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may  or  may  not  be  followed  by  surveillance^  of 
not  more  than  five  days'  duration,  or  merel^r  be  sub- 
jected to  surveillance  during  a  period  wmch  shall 
not  exceed  ten  days.  The  period  shall  date  from  the 
arrival  of  the  snip.  It  rests  with  the  sanitary 
authority  of  the  port,  after  taking  into  consideration 
the  date  of  the  last  case,  the  condition  of  the  ship, 
and  the  local  possibilities,  to  take  that  one  of  these 
measures  which  seems  to  them  preferable ; 

(4)  such    soiled  linen,  wearing-apparel,  and  articles   be- 

longing to  the  crewt  and  passengers  as  are,  in  the 
opinion  of  the  sanitary  authority,  infected  shall  be 
disinfected ; 

(5)  the  parts  of  the  ship  that  have  been  occupied  by  x>er- 

sons  ill  with  plaja^ue,  or  that,  in  the  opinion  of  the 
sanitary  authority,  are  infected,  must  be  dis- 
inf ectea ; 

(6)  the  rats  on  board  must  be  destroyel,  either  before  or 

after  discharge  of  cargo,  as  quickly  as  possible  and, 
in  any  case,  within  a  maximum  time  of  forty-eight 
hours,  and  so  as  to  avoid  damage  to  mercnandise 
and  to  the  ship's  plating  and  engines.  In  the  case 
of  ships  in  ballast,  this  process  must  be  carried  out 
as  soon  as  possible  before  taking  cargo. 

Art.  22. — In  the  case  of  plague^  suspected  ships  shall  undergo 
the  measures  specified  in  (1),  (4),  and  (5)  of  Article  21. 

In  addition,  the  crew  and  passengers  may  be  subjected  to 
surveillance,  the  duration  of  wnich,  dating  from  the  arrival  of 
the  ship,  shall  not  exceed  five  days.  The  crew  may,  during 
the  same  period,  be  prevented  from  leaving  the  ship  except  on 
duty. 

Destruction  of  rats  on  board  is  recommended.  This  process 
shall  be  carried  out,  either  before  or  after  discharge  of  cargo, 
as  quickly  as  possible,  and,  in  any  case,  within  a  maximum 
time  of  forty-eight  ho^rs,  and  so  as  to  avoid  damage  to  mer- 
chandise and  to  the  ship's  plating  and  engines.  In  the  case 
of  ships  in  ballast,  this  process,  if  there  be  occasion  for  it,  shall 
be  carried  out  as  soon  as  possible,  and,  in  any  case,  before 
taking  cargo. 

Art.  23. — In  the  case  of  plaguCy  healthy  ships  shall  be  given 
free  pratique  immediately,  whatever  their  bill  of  health  may  be. 
The  only  measures  which  the  authority  of  the  port  of  arrival 
may  take  as  regards  these  ships  are  the  following :  — 

(1)  medical  inspection; 

*  SarveiUance  moaiiii  that  travellers  are  not  isolated ;  they  receive  fre?  pratique 
mmeliately,  but  the  authorities  of  the  several  places  whither  they  are  bound  are 
informed  of  their  cominif.  and  tbey  are  subjected  to  medical  examination  with  a  view  to 
awertalnlnff  their  state  of  health.  ^    _,      ,         ,        .    .  .^  ...... 

t  **Crew  mean^i  persons  forming  or  havinir  formed  part  of  the  crew  or  staff  of  the 
■hip,  and  inoludat  stewards,  waiters,  oafedji.^.  The  word  must  be  interpreted  in  thii 
■eoM  in  all  Instances  in  which  it  occurs  in  this  Oonvention. 


(2)  disinfection  of  soiled  linen,  wearing-apparel  and  other    Apf.a^mc 

la  passe 


articles  belonging  to  the  crew  ana  passengers,  but 
only   in  exceptional  instances,   when  the   sanitary  fjj^lSitfimi 
authority  has  special  reasons  for  regarding  them  as  Sa^ry 
infect^;  uSTbT* 


(3)  the  sanitary  authority  may  subject  ships  from  an 
infected  port  to  a  process  intended  to  secure 
destruction  of  rats  on  board,  either  before  or  after 
discharge  of  cargo,  although  this  measure  must  not 
be  resorted  to  as  a  general  ride.  This  j)rocess  must 
be  carried  out  as  soon  as  possible  and,  in  any  case, 
must  not  take  longer  than  twenty-four  hours,  and 
so  as  to  avoid  damage  to  merchandise  and  to  the 
ship's  plating  and  engines,  and  also  so  as  not  to 
interfere  with  the  coming  and  going  of  passengers 
and  crew  between  ship  and  shore.  In  the  case  of 
ships  in  ballast,  the  process,  if  there  be  occasion  for 
it,  shall  be  carried  out  as  soon  as  possible  and,  in 
any  case,  before  taking  cargo. 

If  a  ship  from  an  infected  port  has  been  subjected  to 
measures  of  rat-destruction,  these  cannot  be  repeated  unless 
the  ship  has  called  at  an  infected  port  and  has  there  brought  up 
to  the  quay,  or  unless  sick  or  dead  rats  are  found  on  board. 

The  crew  and  passengers  may  be  subjected  to  surveillance 
during  a  period  which  shall  not  exceed  five  days  reckoned 
from  the  date  on  which  the  ship  left  the  infected  port.  The 
crew  may,  during  the  same  period,  be  prevented  from  leaving 
the  ship  except  on  duty. 

The  competent  authority  at  the  port  of  arrival  may,  in  all 
cases,  exact  a  certificate,  given  on  oath^  from  the  doctor  of  the 
ship,  or,  in  his  defaidt,  from  the  captain,  testifying  that  there 
has  not  been  a  case  of  plague  on  board  since  departure  and  that 
unusual  mortality  among  rats  has  not  been  observed. 

Art.  24.— When  rats  on  a  healthy  ship  have  been  shown  by 
bacteriological  examination  to  have  plague,  or  when  unusual 
mortality  among  these  rodents  has  been  observed,  the  measures 
to  adopt  are  as  mUows  :  — 

I.^  Ships  with  rats  having  plague :  — 

(a)  medical  inspection; 

(b)  the  rats  must  be  destroyed,  either  before  or  after  dis- 

charge of  cargo,  as  quickly  as  possible  and,  in  any 
case,  within  a  maximum  tune  of  fortv-ei^ht  hours, 
and  so  as  to  avoid  damage  to  merchandise  and  to 
the  ship's  platinjo^  and  engines.  Ships  in  ballast 
shall  undergo  this  process  as  soon  as  possible  and, 
in  any  case,  before  taking  cargo ; 

(e)  such  parts  of  the  ship  and  such  articles  as  the  local 
sanitary  authority  regards  as  infected  «b!^\^  ^Ss^- 
infected; 
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H'.A.KoiJ.  {d)  the  passengers  and  crew  may  be  subjected  to  surveil- 

laiiAtion  lance  during  a  period  which  must  not  exceed  five 

£5,^^„^  days  reckoned   from  the   date  of  arrival,  save    in 

fldtery  exceptional  instances  in  which  the  sanitary  autho- 

JTby  rity  may  prolong  the  surveillance  up  to  not  more 

.4iioodore  than  ten  days. 

II.  Ships  on  which  unusual  mortality  among  rats  has  been 
observed :  — 

(a)  medical  inspection; 

(6)  the  rats  shall  be  examined  for  plague  as  far  and  bs 
quickly  as  possible; 

{c)  if  it  be  considered  necessary  to  destroy  the  rats,  such 
destruction  shall  take  place  subject  to  the  conditions 
specified  above  as  regards  ships  with  rats  having 
plague ; 

(d)  until  all  suspicion  shall  have  been  removed,  the  pas- 
sengers and  crew  may  be  subjected  to  surveillance 
for  a  period  which  shall  not  exceed  five  days 
reckoned  from  the  date  of  arrival,  save  in  excep- 
tional instances  in  which  the  sanitary  authority 
may  prolong  the  surveillance  up  to  not  more  than 
ten  days. 

Ai-t.  25. — The  sanitary  authoritv  of  the  port  shall,  whenever 
requested,  furnish  the  captain,  the  ship-owner,  or  the  ship- 
owner's agent,  with  a  certificate  stating  that  measures  of  rat- 
destruction  have  been  carried  out,  and  giving  the  reasons  why 
they  were  resorted  to. 

Art.  26.— In  the  case  of  cholera,  infected  ships  shall  undergo 
the  following  measures:  — 

(1)  medical  inspection; 

(2)  the  sick  shall  be  immediately  disembarked  and 
isolated ; 

(3)  the  other  persons  must  also  be  disembarked,  if  possible, 
and  either  be  kept  under  observation  or  subjected 
to  surveillance  during  a  period  which  shall  vary 
with  the  health  conditions  of  the  ship  and  the  date 
of  the  last  case,  but  which  shall  not  exceed  five 
days  reckoned  from  the  arrival  of  the  ship ; 

(4)  such  soiled  linen,  wearinff-apparel,  and  articles  be- 
longing to  the  crew  and  passengers  as  are,  in  the 
opinion  of  the  sanitary  authority  of  the  port,  in- 
fected shall  be  disinfected ; 

(5)  the  parts  of  the  ship  that  have  been  occupied  by  per- 
sons ill  with  cholera,  or  that  the  sanitary  authority 
regard  as  infected,  shall  be  disinfected ; 

(6)  the  bilge-water  shall  be  disinfected  and  pumped  out. 

The  sanitary  authority  may  order  that  a  supply  of  whole- 
some drinking-water  be  substituted  for  that  stored  on  board. 


Casting  human  excreta,  or  allowing  them  to  pass,  without    a^p.aJJoJ 
preliminary  disinfection,  into  the  waters  of  the  port  may  be  TraiuiaUon 
prohibited.  iniSLuonai 

Sanitary 

Art.  27.— In  the  case  of  cholera,  guspecUd  ships  shall  undergo  SS^by^"* 
the  measures  prescribed  in  (1),  (4),  (5),  and  (6)  of  Article  26.         ^.^Ae^ore 

The  crew  and  passengers  may  be  subjected  to  sui'veillanee 
during  a  period  which  must  not  exceed   five   davs   reckoned 
from  the  arrival  of  the  ship.     It  is  recommended  tnat  the  crew 
be  prevented,  during  the  same  period,  from  leaving  the  ship    . 
except  on  duty. 

Art.  28. — In  the  case  of  cholera,  healthy  ships  shall  be  given 
free  pratique  immediately,  whatever  their  bill  of  health  may  be. 

The  only  measures  that  the  authority  of  the  port  of  arrival 
may  prescribe  as  regards  these  ships  are  those  specified  in  (1), 
(4),  and  (6)  of  Article  26. 

The  crew  and  passengers  may  be  subjected  to  surveillance, 
in  respect  of  their  state  of  health,  during  a  period  which  must 
not  exceed  five  days  reckoned  from  the  date  on  which  the  ship 
left  the  infected  port.  It  is  recommended  that  the  crew  be 
prevented,  during  the  same  period,  from  leaving  the  ship  except 
on  duty. 

The  competent  authority  at  the  port  of  arrival  mav,  in  all 
cases,  exact  a  certificate,  given  on  oath,  from  the  doctor  of 
the  ship  or,  in  his  default,  from  the  captain,  testifying  that 
there  has  not  been  a  case  of  cholera  on  board  since  departure. 

Art.  29. — In  applying  the  measures  specified  in  Articles  21- 
28,  the  fact  of  a  ship  of  any  of  the  three  classes  before- 
mentioned  carrying  a  doctor  and  disinfecting  apparatus  (dis- 
infecting chambers)  shall  receive  due  consideration  on  the  part 
of  the  competent  authority.  In  the  case  of  plague,  like  con- 
sideration shall  be  given  when  the  ship  is  provided  with 
apparatus  for  the  destruction  of  rats. 

The  sanitary  authorities  of  States  that  find  it  convenient  to 
come  to  an  agreement  on  the  matter,  may  dispense  with 
medical  insi)ection  and  other  measures  in  the  case  of  healthy 
ships  carrying  a  doctor  specially  commissioned  by  their 
country. 

Art.  30. — Special  measures  may  be  prescribed  as  regards 
ships  that  are  overcrowded,  and  more  especiallv  as  regards 
emigrant  ships,  or  any  other  ship  in  an  unsanitary  condition. 

Art.  31. — Ships  refusing  to  submit  to  measures  prescribed  hy 
a  port  authority,  in  virtue  of  the  provisions  of  this  Convention, 
shall  be  at  liberty  to  put  out  to  sea.  Such  ships  may  be  per- 
mitted to  land  goods  after  the  following  necessary  precautions 
have  been  taken,  viz. :  — 

(1)  isolation  of  the  ship,  crew,  and  paB&eixgei&\ 
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A,Nd.L  (2)  in  the  case  of  plague,  request  for  information  as  to 

lation  whether    there   has    been    any   unusual    mortality 

Uonai  ^^^^«  ^^*«  ^^  ^^^^^  5 

^on,  (3)  in  the  ease  of  cholera,  disinfection  and  evacuation  of 

feodore  *^?  bilge-water  and  the  substitution  of  wholesome 

aon.  drinking-water  for  that  stored  on  board. 

Such  ships  may  also  be  authorised  to  disembark  passengers 
at    their  request,  on  the  condition  that  such  passengers  submit 
^     to  the  measures  prescribed  by  the  local  authority. 

Art.  32. — Ships  from  an  infected  place,  that  have  been  disin- 
fected and  have  undergone  adequate  sanitary  measures,  shall  not, 
on  their  arrival  in  another  port,  be  subjected  to  these  measures 
a  second  time,  if  no  case  nas  occurred  since  the  disinfection 
was  performed  and  if  they  have  not  called  at  an  infected  port. 
A  snip  which  has  merely  disembarked  passengers  and  their 
l»aggaR6>  or  mails,  without  having  been  in  communication  with 
the  shore,  shall  not  be  regarded  as  having  called  at  the  port. 

Art.  33. — Passengers  arriving  by  an  infected  ship  are  en- 
titled to  exact  from  the  sanitary  authority  of  the  port  a  certifi- 
cate showing  the  date  of  their  arrival  and  the  measures  taken  as 
regards  themselves  and  their  baggage. 

Art.  34. — ^Coasting  traffic  shall  be  dealt  with  by  special 
regulations  to  be  agreed  upon  by  the  countries  concerned. 

Art.  35. — ^Without  prejudice  to  the  right  of  Governments  to 
agree  to  establish  sanitary  stations  in  common,  every  country 
must  provide  at  least  one  port  on  each  of  its  seaboards  with  an 
organisation  and  an  equipment  sufficient  for  the  reception  of 
a  ship,  whatever  its  healtn-conditions  may  be. 

It  is  recommended  that,  when  a  healthy  ship  from  an  in- 
fected port  arrives  in  a  large  sea-port,  such  ship  should  not  be 
sent  away  to  another  port  with  a  view  to  the  carrying  out  of 
the  sanitary  measures  prescribed. 

In  every  country,  the  ports  open  to  arrivals  from  ports 
infected  with  plague  or  cholera  must  be  so  equipped  that 
healthy  ships  can  there  undergo  the  prescribed  measures  upon 
their  arrival  and  be  not  sent  to  another  port  for  the  purpose. 
Governments  shall  make  known  what  ports  in  their  country 
are  open  to  arrivals  from  ports  infected  with  plague  or  cholera. 

Art.  36. — It  is  recommended  that  there  be  provided  in  large 
sea-ports:  — 

(a)  a  properly-organised    port  medical  service    and   per- 

manent meaical  supervision  of  the  health-conditions 
of  crews  and  of  the  population  of  the  port ; 

(b)  suitable  accommodation  for  the  isolation  of  the  sick 

and   for  keeping  suspected   persons   under  obser- 
vation; 

(e)  bacteriological  laboratories  and  the  buildings  and  plant 
necessary  for  efficient  disinfection; 
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(d)  a  supply  of  drinking  water  of  quality  above  suspicion  AppiA,N 

at  the  disposal  of  the  port,  and  a  system  of  seaveng-  Trao^aitto 

inir   that  offers   every   possible   guarantee  for   the  otxhe 

removal  of  excrement  and  refuse.  Sanitary 

Ckmyentioi 
1903:  by 

Section    IV. — Measures  at   land   frontiers, — Travellers, — Rail-  Thomwn. 
ways, — Frontier   trails, — Riverways. 

Art.  37. — ^Land  quarantine  must  no  longer  be  resorted  to. 
Only  such  persons  as  show  symptoms  of  plague  or  of  cholera 
may  be  detained  at  frontiers. 

This  principle  does  not  deprive  a  State  of  the  right  to  close 
a  portion  of  its  frontiers  in  ease  of  need. 

Art.  38. — ^It  is  important  that  the  railway  staff  keep  watch 
over  the  state  of  health  of  travellers. 

Art.  39. — Medical  intervention  shall  be  limited  to  inspection 
of  travellers  and  care  of  the  sick.  When  this  inspection  is 
resorted  to,  it  shall,  as  far  as  possible,  be  combined  with  the 
Customs'  examination  in  order  that  travellers  may  suffer  as 
little  delay  as  possible.  Only  those  persons  who  are  visibly 
ailing  shall  be  subjected  to  a  thorough  medical  examination. 

Art.  40. — It  is  a  measure  of  the  greatest  value  to  subject 
travellers  that  have  come  from  an  infected  place,  on  their 
arrival  at  their  destination,  to  surveillance  for  a  period  which 
should  not  exceed  ten  or  five  days,  reckoned  from  the  date  of 
their  departure,  in  the  case  of  plague  or  cholera  respectively. 

Art.  41. — Governments  have  the  ri^ht  reserved  to  them  of 
taking  special  measures  in  regard  of  certain  classes  of  persons, 
notably  gipsies,  vagrants,  emigrants,  and  persons  travelling 
or  crossing  the  frontier  in  bands. 

Art.  42. — ^Eailway-carrriages  for  passengers,  mails,  or  lug- 
gage may  not  be  aetained  at  a  frontier.  If  one  of  these 
carriages  be  infected  or  shall  have  been  occupied  by  a  person 
suffering  from  plague  or  from  cholera,  it  snail  be  detached 
from  the  train  for  disinfection  at  the  earliest  possible  moment. 
The  same  procedure  shall  apply  in  the  case  of  goods  trucks. 

Art.  43. — ^Measures  in  relation  with  the  crossing  of  frontiers 
by  railway  and  postal  staff  come  within  the  scope  of  the 
administrations  ccmcemed.  They  shall  be  arranged  so  as  not 
to  hamper  the  service. 

Art.  44. — ^The  regulation  of  frontier  traffic  and  questionj  con- 
nected therewith,  as  also  the  adoption  of  exceptional  measures 
of  surveillance,  must  be  left  as  matters  for  special  arrangement 
between  adjoining  States. 

Art.  45. — ^The  sanitary  control  of  river-ways  is  a  matter  for 
special  arrangement  by  the  Governments  of  States  abutting 
tnereon. 
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PART   II. 

Special  Provisions  regarding:  Countries  outside 

Europe. 


CHAPTER  I. 

Aerivals  by  Sea. 

Section  I. — Measures  at  infected  ports  on  the  departure  of 

vessels. 

Art.  46. — The  competent  authority  shall  take  effectual 
measures  to  prevent  the  embarkation  of  persons  showing 
symptoms  of  plague  or  of  cholera. 

Every  person  taking  passage  by  a  ship  must  be  individually 
examined  at  the  time  of  embarkation,  by  dav  and  on  shore, 
during  such  time  as  may  be  necessary,  by  a  doctor  appointed 
by  the  public  authority.  The  consular  authority  of  the  country 
to  which  the  ship  belongs  may  be  represented  at  this  examina- 
tion. 

In  exception  of  this  provision,  the  medical  examination  may, 
at  Alexandria  and  Port  Said,  take  place  on  board  whenever 
the  local  sanitary  authority  consider  this  course  to  be  of  ser- 
vice; subject,  however,  to  the  reservation  that  third-class 
passengers  shall  not  afterwards  be  authorised  to  leave  the  ship. 
The  medical  examination  may  be  conducted  by  night  in  the 
case  of  first-class  and  second-class  passengers,  but  not  in  the 
case  of  third-class  passengers. 

Art.  47. — ^The  competent  authority  shall  take  effectual 
measures:  — 

(1)  to  prevent  the   exportation   of   such  merchandise  or 

articles  of  any  sort  as  it  may  regard  as  infected  and 
which  have  not  previously  been  disinfected  on  shore 
imder  the  supervision  of  a  doctor  appointed  by  the 
public  authority; 

(2)  in  the  case  of  plague,  to  prevent  rats  gaining  access 

to  ships; 

(3)  in  the  case  of  cholera,  to  see  that  drinking-water  taken 

on  board  is  wholesome. 

Section  II. — Measures  regarding  ordinary  ships  from  infected 
northern  ports,  on  their  arrival  at  the  entrance  to  the  Suez 
Canal  or  at  Egyptian  ports. 

Art.  48. — Ordinary  healthy  ships  from  a  port,  infected  with 
plague  or  with  cholera,  in  Eurone  or  in  the  Mediterranean 
Dasin,  proposing  to  pass  througn  the  Suez   Canal,   shall  be 
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granted  passage  in  quarantine  and  shall  continue  their  voyage    app.a,no 
under  five  days'  observation.  Translation 

of  the 

Art.  49. — Ordinary  healthy  ships,  wishing  to  touch  at  Egypt,  g^atfom 
may  put  in  at  Alexandria  or  Port  Said,  where  their  passengers  conyentton, 
8h£Ul  complete  the  period  of  five  days'  observation,  either  on  Srf'iJSodoi 
board,  or  in  a  sanitary  station,  as  the  local  sanitary  authority  ThouMon. 
may  decide. 

Art.  60.— The  measures  to  be  taken  as  regards  infected  and 
$uspected  ships  from  a  European  or  Mediterranean  port  infected 
with  plague  or  with  cholera,  wishing  to  touch  at  an  Egvptian 
port  or  to  pass  through  the  Suez  Canal,  shall  be  settled  by  the 
Egyptian  Sanitary  Board  in  conformity  with  the  provisions  of 
this  Convention.  The  regulations  embodying  these  measures 
must,  to  become  effective,  be  accepted  by  the  several  Powers 
represented  on  the  Board :  they  shall  establish  the  measures  to 
which  ships,  passengers,  and  merchandise  are  to  be  subjected, 
and  must  be  submi^ed  with  the  least  possible  delay. 


Section  III. — Meamres  in  the  Red  Sea, 

A. — Measures  regarding  ordinary  ships  from  the  South,  touching 
at  Red  Sea  ports  or  hound  for  the  Mediterranean. 

Art.  51. — ^In  addition  to  the  general  provisions  comprised  in 
Part  I.,  Chapter  II.,  Section  III.,  concerning  the  classification 
of  ships  as  mf ected,  suspected,  or  healthy,  and  the  measures 
regarding  them,  the  special  provisions,  embodied  in  the  fol- 
lowing articles,  shall  apply  to  ordinary  ships  entering  the  Bed 
Sea  from  the  south. 

Art.  52. — Healthy  ships  must  have  completed  or  must  com- 
plete five  full  days'  observation  reckonea  from  the  time  of 
their  departure  from  the  last  infected  port  touched  at. 

They  shall  be  entitled  to  pass  through  the  Suez  Canal  in 
quarantine  and  shall  enter  the  Mediterranean  continuing  the 
above-mentioned  five  days'  observation.  Ships  with  a  doctor 
and  a  disinfecting  chamber  shall  not  undergo  disinfection  prior 
to  the  passage  in  quarantine. 

Art.  53. — Suspeetfsd  ships  shall  be  treated  in  a  manner  which 
shall  differ  according  as  to  whether  they  have  or  have  not  a 
doctor  and  a  disinfecting  apparatus  (disinfecting  chamber). 

(a.)  Those  that  have  a  doctor  and  a  disinfecting  apparatus 
(disinfecting  chamber)  that  fulfils  the  reauisite  conditions  shall 
be  allowed  to  pass  through  the  Suez  Canal  in  quarantine  subji^ 
to  the  regulations  prescribed  for  the  jmssage. 

(&.)  Those  that  have  neither  doctor  nor  disinff*ctitig  appii' 
ratus  (disinfecting  chamber)  shall,  before  being  allowffd  Ut  fmrn 
through  the  Canal  in  quarantine,  be  detaineil  at  HmfZ  at  ^V 
Moses'  Wells  for  such  time  as  may  be  necenMLTy  \w  VW  v«t« 
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L^o.  L    formance  of  the  disinfection  prescribed  and  for  assurance  that 
ktion        *^®  health  conditions  on  board  are  satisfactory, 
^onai  Passage  in  quarantine    shall   be  granted    to   mail-boats    or 

Son,        packets  specially  devoted  to  passenger  traffic  that  have  a  doctor 
La^^      but  no  disinfecting  apparatus  (disinfecting  chamber),  if  it  be 
^  ""      officially  established  to  the  satisfaction  of  the  local  authority 
that  cleansing  and  disinfection  have  been  properly  carried  out 
at  the  place  of  departure  or  during  the  voyage. 

Free  pratique  may  be  ffranted  at  Suez,  on  the  termination 
of  the  procedure  prescribed  by  the  regulations,  to  mail-boats  or 
packets  specially  devoted  to  passenger  traffic  that  have  a  doctor 
but  no  disinfecting  apparatus  (disinfecting  chamber)  if  the  last 
case  of  plague  or  cholera  occurred  more  than  seven  days  before 
and  if  the  health-conditions  of  the  ship  are  satisfactory. 

In  the  case  of  a  vessel  that  has  had  a  healthy  vovage  of  less 
than  seven  days'  duration,  passengers  for  Egypt  shall  be  landed 
at  an  establishment  appointed  by  the  Alexandria  Board  and 
isolated  for  such  time  as  may  be  necessary  for  the  completion 
of  five  days'  observation.  Their  soiled  linen  and  their  wearing 
apparel  shall  be  disinfected.  They  shall  then  be  granted  free 
pratique. 

Ships  that  have  had  a  healthy  voyage  of  less  than  seven  days' 
duration  and  that  wish  to  have  free  pratique  for  Egypt  shall  oe 
detained  at  an  establishment,  appointed  by  the  Alexandria 
Board,  during  such  time  as  may  be  necessary  for  the  completion 
of  five  days'  observation ;  they  shall  undergo  the  measures  pre^ 
scribed  by  the  regulations  for  suspected  vessels. 

When  plague  or  cholera  has  occurred  among  the  crew  only, 
no  soiled  linen  shall  be  disinfected  save  that  of  the  crew,  the 
whole  of  which,  however,  shall  undergo  disinfection ;  the  crew's 
quarters  shall  also  be  disinfected. 

Art.  54. — Infected  ships  shall  be  divided  into  two  classes, 
ships  with  a  doctor  and  a  disinfecting  api)aratus  (disinfecting 
chamber),  and  ships  without  a  doctor  and  without  a  disinfecting 
apparatus  (disinfecting  chamber). 

(a)  Ships  without  a  doctor  and  without  a  disinfecting  appa- 
ratus (disinfecting  chamber)  shall  be  detained  at  Moses' 
Wells ;  *  persons  that  show  symptoms  of  plague  or  cholera  shall 
be  disembarked  and  isolated  in  a  hospital.  Disinfection  shall 
be  thoroughly  carried  out.  The  other  persons  shall  be  dis- 
embarked and  isolated  in  as  small  groups  as  possible  so  that, 
if  plague  or  cholera  break  out  in  one  group,  the  whole  party  will 
not  be  affected.  The  soiled  linen  and  the  clothing  of  passen- 
gers and  crew,  and  other  articles  used  by  them,  shall  be  dis- 
infected, as  also  shall  the  ship. 

It  is  to  be  understood  that  there  is  no  question  of  discharging 
merchandise,  but  only  of  disinfecting  the  infected  part  of  the 
ship. 

*  The  Hick  shall  M  far  an  possible,  be  landed  at  Modes'  Wells  ;  the  other  persons  may 
be  kept  under  olJservatlon  at^a  »nltary  station  appointed  by  the  Egyptian  Sanitary 
Mfkrltime  and  QuaraqtiD*  Bgi^rd  (fiUoti  iaiaryt), 
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The  passengers  shall  remain  five  days  at  an  establishment    i>pp.a^no,i 
appointed  by  the  Egyptian  Sanitary  Maritime  and  Quarantine  Translation 
Board.     When  cases  of  plague  and  cholera  have  not  occurred   f'^^ationai 
for  several  days  the  term  of  isolation  shall  be  shortened.     Its  eSnltary 
duration  shall  vary  according  to  the  date  of  recoverv,  death,  or  i^°T*by  °°' 
isolation  of  the  last  case.     T^us,  if  six  days  have  elapsed  since  Dr.  'theodore 
the  recovery,  death,  or  isolation  of  the  last  case,  the  period  of  ^<'™*o°* 
observation  shall  be  one  day ;  if  only  five  days  have  elapsed,  the 
period  shall  be  two  days;   if  only  four  days  have  elapsed,  the 
period  shall  be  three  days ;  if  only  three  days  have  elansed,  the 
period  shall  be  four  days;  if  only  two  days  or  one  day  have 
elapsed,  the  period  shall  be  five  days. 

(b)  Ships  with  a  doctor  and  a  disinfecting  apparatus  (dis- 
infecting chamber)  shall  be  detained  at  Moses  Wells.  The 
ship's  doctor  must  state,  on  oath,  which  persons  on  board  have 
symptoms  of  plague  or  of  cholera.  These  persons  shall  be 
disembarked  and  isolated. 

After  these  persons  have  been  disembarked,  such  of  the  soiled 
linen  of  the  other  passengers  as  the  sanitarjr  authority  regards 
as  dangerous  and  that  of  the  crew  shall  be  disinfected  on  board. 
When  plague  or  cholera  has  occurred  only  among  the  crew, 
the  disinfection  of  linen  shall  be  carried  out  only  as  regards 
the  soiled  linen  of  the  crew  and  the  linen  of  the  crew's  quarters. 

The  ship's  doctor  must  also  declare,  on  oath,  which  part  or 
compartment  of  the  ship  was  occupied  by  the  sick  and  to  which 
section  of  the  hospital  they  were  removed.  He  must  also 
declare,  on  oath,  which  persons  have  been  in  relation  with  the 

Slague  or  cholera  patient  since  the  first  appearance  of  the 
isease,  either  by  direct  contact  or  by  contact  with  objects  that 
may  have  been  infected.  Only  these  persons  shall  be  regarded 
as  suspected. 

The  part  or  compartment  of  the  ship,  and  the  section  of  the 
hospital,  that  have  been  occupied  by  the  sick,  shall  be 
thoroughly  disinfected.  "Part  of  the  ship"  shall  mean  the 
cabin  of  the  sick  person,  the  adjoining  cabins,  the  passage  to 
these  cabins,  the  aeck,  the  parts  of  the  deck  where  the  sick 
person  or  persons  have  remained  for  some  time.  If  it  be 
impossible  to  disinfect  the  part  or  compartment  of  the  ship 
that  has  been  occupied  by  plague  or  cholera  sick  without  dis- 
embarking the  persons  declared  to  be  suspected,  these  persons 
shall  either  be  transferred  to  another  ship  specially  reserved 
for  the  purpose,  or  be  landed  and  accommodated  in  the  sanitary 
station  witnout  being  brought  into  contact  with  the  sick,  who 
must  be  kept  in  the  hospital.  This  stay  on  board  ship  or  on 
shore,  for  purposes  of  disinfection,  shall  be  as  short  as  possible 
and  shall  not  exceed  twenty-four  hours. 

The  suspected  persons  shall  be  kept  under  observation,  either 
on  their  own  ship  or  on  the  ship  reserved  for  that  purpose,  for 
a  period  which  shall  'vary  according  to  the  circumstances  and 
in  the  manner  set  out  in  the  third  paragraph  of  sub-section  (a) 
of  this  article. 
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iST.A^Vo.h       Hie  time  occnpied  in  earryinff  out  the  measoTefl  preBcribed 
by  the  regulations  shall  be  included  in  the  observation  i>eriod. 
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Passage  in  quarantine  may,  if  deemed  possible  by  the  sani- 
tary authoritT,   be  allowed  before  expiry   of  the  x>eriod8    d 
rfi&don     detention  indicated  above.     It  shall  in  any  case  be  granted  on 
the  completion  of  disinfection  if  the  ship  leaves  behind,  in 
addition  to  its  sick,  the  persons  classed  above  as  "  suspected." 

A  barge  fitted  with  a  disinfecting  chamber  may  be  broug^ht 
alongside  the  ship  with  a  view  to  hastening  the  process  of 
disinfection. 

Infected  vessels  seeking  free  pratique  in  Effjrpt  shall  ^  be 
detained  five  days  at  Moses'  Wells;  tney  shall,  m  addition, 
undergo  the  same  measures  as  are  taken  in  the  case  of  infected 
ships  arriving  in  Europe. 

B. — Measures  reaarding  ordinary  ships  from  infected  ports  in 
the  Hedjaz  during  the  pilgrimage  season. 

Art.  56. — If,  during  the  Mecca  pilgrimag^e,  plairue  or  cholera 
is  prevalent  in  the  Hedjaz,  ships  from  the  Hedjaz  or  from  any 
other  part  of  the  Arabian  coast  of  the  Red  Sea,  that  have  not 
there  taken  on  board  any  pilgrims  or  like  collections  of  persons 
and  on  which  there  has  been  no  suspicious  incident  during  the 
voyage,  shall  be  classed  as  ordinary  suspected  ships  and  shall 
be  siibiected  to  the  preventive  measures  and  the  treatment  pre- 
scribea  for  such  ships. 

If  the;^  are  bound  for  Egypt  they  shall  undergo,  at  a  sani- 
tary  station  appointed  by  the  Sanitary  Maritime  and  Quaran- 
tine Board,  five  days'  observation,  reckoned  from  the  date  of 
their  departure,  whether  it  be  cholera  or  plague  that  is  in 
question.  They  shall,  moreover,  be  subjected  to  all  the 
measures  prescribed  for  suspected  ships  (disinfection,  &c.),  and 
shall  not  be  panted  free  pratique  until  after  favourable 
medical  inspection. 

It  is  to  be  understood  that,  if  there  have  been  suspicious 
incidents  on  board  during  the  voyage,  the  period  of  observation 
shall  be  xmdergone  at  Moses'  Wells  ana  shall  be  five  dayv 
whether  it  be  cholera  or  plague  that  is  in  question. 

Section   IV. — The  organisation  for  securing   surveillance  and 
disinfection  at  Suez  and  at  Hoses'  Wells. 

Art.  66. — Every  ship  arriving  at  Suez  shall  undergo  the 
medical  inspection  prescribed  by  the  regulations.  This  inspec- 
tion shall  be  conducted  by  one  or  more  of  the  doctors  attached 
to  the  station,  and  shall,  in  the  case  of  ships  from  a  port  in- 
fected with  plague  or  with  cholera,  be  made  by  day.  It  may, 
however,  in  the  case  of  ships  wishing  to  pass  throucrh  the  Canal, 
take  place  by  night  when  the  ship  is  lighted  by  erectrieity  and 
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in  all  caaes  in  wldck  the  local  aaniiaij  avtlMnlj  is 
that  the  ahip  ia  aoflBciently  well  ligbiedL 

Art  57.— There  shall  be  at  kaal  aeren  dodon  at  the 

station, — ^a  principal  medical  officer  and  six  mrdira     

They  most  nold  a  reoogfnised  diploma  and,  in  their  sekcdoB, 
preference  is  to  be  giren  to  medic^  men  who  hare  made  a 
special  study  of  practical  epidemiology  mad  ptnetical  bacterio- 
logy. 'Hiey  shall  be  a^winted  by  the  Minislrr  of  the  Intexior 
on  the  recommendation  of  the  Sanitary  Maritime  and  Quaran- 
tine Board  of  Egypt.  T&e  salary  of  the  medical  oBceri  shall 
commence  at  8,000  francs  and  rise  hj  pro^reasiTe  increments  to 
12,000  francs ;  that  of  the  principal  medical  officer  shall  com- 
mence at  12,000  francs  and  rise  to  15,000  francs^ 

Should  this  medical  staff  proTe  insufficient,  naTsl  doctors 
of  the  several  States  may  be  employed,  under  the  orders  of  the 
Principal  Medical  Officer  of  the  sanitaiy  station. 

Art.  58. — The  supervision  and  performance  of  the  Suez  Canal 
prophylactic  measures,  at  the  lloees'  Wells  and  Tor  stations, 
shall  be  entrusted  to  a  staff  of  sanitaiy  guards. 

Art.  59. — ^This  staff  shaD  consist  of  ten  ruards.  They  shall 
be  selected  from  retired  non-commissioned  officers,  of  higher 
than  corporal's  rank,  of  the  armies  and  navies  of  Europe  and 
Egypt.  These  guards  are  elected,  after  the  Board  is  satined  as 
to  their  fitness,  according  to  the  procedure  laid  down  in 
Article  14  of  the  Khedivial  Decree  of  19th  June,  1893. 

Art.  60. — ^There  shaD  be  two  classes  of  guards;  four  of  the 
first  class,  six  of  the  second  class. 

Art.  61. — ^The  yearly  pay  of  these  guards  shall  be  £1C0 
Egyptian,  rising  by  progressive  increments  to  a  maximum  of 
£200  Egyptian,  for  the  first  class;  and  £120  Egyptian  rising, 
by  progressive  increments  to  a  maximum  of  £168  Egyptian, 
for  the  second  class. 

Art.  62. — ^lliese  guards  shall  have  the  status  of  pcdice  officers 
with  the  right  to  invoke  aid  in  cases  where  the  sanitary  r^u- 
lations  are  infringed.  They  shall  be  under  the  immediate 
control  of  the  administrator-in-chief  of  the  establishment  at 
Suez  or  Tor.  They  must  have  practical  knowledge  of  all  the 
methods  of  disinfection  in  use  and  must  know  how  to  manipu- 
late disinfecting  materials  and  apparatus. 

Art.  63. — Tlie  disinfecting  and  isolation  station  at  Moaes* 
Wells  shall  be  under  the  control  of  the  principal  medical  officer 
at  Sues.  If  sick  persons  are  landed  at  the  Moses'  Wells 
Station,  two  of  the  Sues  medical  officers  shall  be  kept  in  resi- 
dence there,  one  to  attend  to  cases  of  plague  or  cholera  the 
other  to  attend  to  persons  not  suffering  from  these  diseases. 
If  there  should  be  cases  of  plague,  of  cholera,  and  of  other 
diseases  at  the  same  time,  three  medical  officers  shall  be  kept 
in  residence ;  one  for  plague  cases,  one  for  cholera  eases,  and 
the  third  for  persons  suffering  from  other  diseases. 
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ACT.  A,  No.  1.       Art.  64. — The  disinfecting  and  isolation  station   at  Mosee* 
TftuMhitioii       Wells  must  be  provided  with :  — 

of  the 

KtanMiioiiai  (1)  at  least  three  disinfecting  chambers,  of  which  one  ehall 

be  on   a   hsLTge,  and  the  plant  required  for    rat- 
destruction  ; 


Sftoitanr 

CcniwiiHOiit 

lW8;by 

Dr.TheodoM 

ThonuoB. 


(2)  two  isolation  hospitals,  each  with  twelve  beds,  one  for 

cases  of  plague  and  persons  suspected  of  having 
plague,  the  other  for  cases  of  cholera  and  persons 
suspected  of  having  cholera.  These  hospitiaB  must 
be  so  arranged  that,  in  each  of  them^  the  sick,  the 
suspected,  and  men  and  women  can  be  segregated 
from  one  another; 

(3)  buildings,  hospital-tents,  and  ordinary  tents,  for  the 

accommodation  of  persons  landed ; 

(4)  a  sufficient  number  of  baths  and  shower-baths ; 

(5)  the    necessary    buildings    for    general    staff,    doctors, 

guards,  &c. ;   a  store  and  a  laundry ; 

(6)  a  reservoir  for  the  water-supply; 

(7)  the  several  buildings  must  be  so  arranged  that  the  sick, 

or  infected  or  suspected  articles,  cannot  be  brought 
into  contact  with  other  persons. 

Art.  65. — The  disinfecting  chambers  at  Moses'  Wells  shall 
be  entrusted  to  the  special  care  of  a  skilled  mechanic. 


Section  V. — The  passage  of  the  Suez  Canal  in  quarantine. 


Art.  G6. — Permission  to  pass  the  Suez  Canal  in  quarantine 
shall  be  granted  bv  the  Suez  sanitary  authority;  the  Board 
shall  be  immediately  informed  when  such  permission  is  given. 
In  doubtful  cases,  the  decision  shall  rest  with  the  Board. 

Art.  67. — When  the  permission  provided  for  in  the  preceding 
article  has  been  given,  a  telegram  shall  at  once  be  sent  to  the 
authority  appointed  by  each  Power.  The  telegram  shall  be  sent 
at  the  expense  of  the  ship. 

Art.    68. — Each  Power    shall   issue    an    edict  subjecting  to 

Eenalties  those  vessels  which  depart  from  the  course  declared 
y  the  captain  and  enter  without  license  one  of  the  ports  of 
that  Power.  Exception  shall  be  made  in  the  case  of  circum- 
stances bevond  control  and  when  a  break  in  the  voyage  cannot 
be  avoided. 

Art.  69. — ^When  the  health-visit  takes  place,  the  captain  must 
declare  if  he  has  on  board  gangs  of  native  stokers,  or  hired 
servants,  of  any  description,  not  included  in  the  roll  of  the 
crew,  or  the  register  kent  for  the  purpose.  Tlie  following 
questions,  in  particular,  snail  be  put  to  the  captains  of  all  ships 
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arriymg  at  Sues  from  tlie  soatk  and  shall  be  snsvercd  li;'  Uieni    avr.s^x^i 
on  oath:  — 

Have  jTon  any  sapemniiieraries:   Mkei%,  or  other  hands 
not  inclnded  in  the  ship's  roll  or  in  the  ^eeial  register? 

What  is  their  nationality? 

Where  did  yon  embark  them? 

The  medical  officers  mnst  satirfy  themselTea  as  to  the  pre- 
sence of  these  supernumeraries,  and  if  they  find  that  any  of 
their  number  are  missing,  they  must  inquire  earefuDy  into  the 
cause  of  their  absence. 

Art.  70. — A  sanitary  officer  and  two  sanitary  gnards  shall 

Son  board.  They  must  accompany  the  ship  as  far  as  Port 
id;  their  duty  is  to  prerent  communication,  and  to  lee  to 
the  execution  oi  the  measures  prescribed  far  the  passage  of  the 
Canal. 

Art.  71. — ^An  embarkation  and  disembarkation,  and  all  tran- 
ahipment  of  passengers  or  goods,  are  forbidden  during  the 
passage  of  the  Canal  from  Sues  to  Port  Said. 

Provided  always  that  traTellers  may  embark  at  Port  Said 
in  quarantine. 

Art.  72. — Ships  passing  through  the  Canal  in  ouarantine 
must  make  the  journey  from  Sues  to  Port  Said  without  lying 
up. 

In  the  case  of  the  vessel  running  afrronnd^  or  being  compelled 
to  lie  up,  the  necessary  operations  uiall  be  carriea  out  by  the 
staff  of  the  ship,  all  communication  with  the  staff  of  the  Sues 
Canal  Company  being  avoided. 

Art  73.— Infected  or  suspected  tranqiorts  passing  through 
the  Canal  in  quarantine  with  troops  must  do  so  only  by  day. 
If  they  are  compelled  to  pass  the  ni^t  in  the  Canal,  they  shall 
anchor  in  Lake  Timsah  or  in  the  Great  Lake. 

Art.  74. — Ships  that  pass  throus^h  the  Canal  in  ouarantine 
are  forbidden  to  stoo  at  Port  Said  except  as  provided  for  by 
the  second  paragraph  of  Article  71  and  by  Article  75.  Be- 
victualling  must  be  effected  by  the  means  at  the  disposal  of 
the  ship.  All  stevedores  and  others  who  have  gone  on  board 
shall  be  isolated  on  the  quarantine  barge,  where  their  clothing 
shall  be  disinfected  as  prescribed  1^  the  regulations. 

Art.  75. — ^When  it  is  absolutely  necessary  for  ships  passing 
in  quarantine  to  coal  at  Port  Said,  they  must  do  so  at  a  place 
to  be  fixed  by  the  Sanitary  Board,  where  the  necessary  isolation 
and  sanitary  supervision  can  be  secured.  The  coaling  may  be 
done  b^  the  labourers  of  the  port  in  cases  where  effective 
.supervision  of  this  operation  is  x>088ible,  and  when  all  contact 
with  the  crew  can  be  avoided.  At  night,  the  coaling-place 
must  be  lighted  by  electricity. 

»90t  ^^ 
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AFP.A,yo.u  Art.  7G. — ^Pilots,  electricians,  agents  of  the  Company,  and 

TnadatioB  sanitary  guards  shall  be  disembarked  at  Port  Said  ontside  the 

g^lJlmtioMa  P^^»  between  the  jetties,  and  shall  be  taken  thence  direct  to 

ajBtojfT  the  quarantine-baige,  where  their  clothing  shall  be  diainfected 

vSS^Sf  "  necessary. 
Dr.Thflodon 

Art.  77. — As  regards  the  passage  of  the  Sues  Canal,  the  fol- 
lowing advantages  shall  be  accorded  to  ships  of  war  as  herein- 
after specified. 

The  quarantine  authority  shall  accept  them  as  healthy  on 
their  presenting  a  certificate  signed  by  the  ship-surgeons, 
countersigned  by  the  captain,  and  stating  on  oath :  — 

(a)  that  there  has  not  been,  either  at  the  time  of  departure 
or  during  the  voyagpe,  a  case  of  plague  or  of  cholera 
on  board ; 

(6)  that  a  careful  examination  of  every  one  on  board,  with- 
out exception,  has  been  made  within  12  hours  of 
arrival  at  the  Ejryptian  port,  and  that  no  caae  of 
either  of  these  diseases  has  been  detected. 

These  ships  shall  not  undergo  medical  inspection,  and  shall 
be  given  free  pratique  at  once  subject  to  their  having  com- 
pleted five  clear  days  since  leavinff  the  last  infected  port  at 
which  they  called.  Such  of  these  snips  as  have  not  completed 
the  requisite  period  may  pass  through  the  canal  in  ouarantine 
without  medical  inspection  provided  they  produce  the  certifi- 
cate above  mentioned  to  the  quarantine  authority. 

Notwithstanding  the  foregoing  provisions,  the  quarantine 
authority  shall  have  the  right  of  medically  inspectinff,  by  its 
officers,  ships  of  war  in  all  instances  in  which  it  considers  this 
procedure  necessary. 

Infected  or  suspected  ships  of  war  shall  be  subject. to  the 
regulations  in  force. 

Only  fighting-units  shall  be  regarded  as  ships  of  war.  ^  Trans- 
ports and  hospitalnships  shall  be  classed  as  ordinary  ships. 

Art.  78. — ^The  Egyptian  Maritime  and  Quarantine  Board 
may  arrange  the  conveyance,  by  rail,  over  Egyptian  territory, 
of  mails  and  ordinary  passengers  from  infected  countries  Vk 
quarantine  trains,  under  the  conditions  specified  in  Appendix 
No.  1. 

Section  VI. — Measures  in  the  Persian  Gulf. 

Art.  79. — Ships  shall  undergo  the  health-visit  at  the  Island 
of  Ormuz  sanitary  station  before  they  enter  the  Persian  Gulf. 
They  shall  undergo  the  measures  specified  in  Section  III., 
Chapter  II.,  Part  I.,  that  their  health-conditions  and  the  place 
whence  they  have  come  render  applicable.  Ships,  however, 
that  have  to  proceed  up  the  Shatt-el-Arab  shall  be  permitted, 
if  the  period  of  observation  has  not  been  completed,  to  eon- 
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tinne  their  Tojage,  on  condition  that  they  tiarene  the  Peraian    Aig,A.3Cai, 
Ghilf  and  the  Shatt-el-Axab  in  quarantine.    A  chiefnaid  and 
two  sanitary  guards,  taken  on  hoard  at  Ornraz,  ahalT  keep  the 
ship  under  supervision  as  far  as  Bassorah,  where  a  second 
medical  inspection  shall  he  made  and  the  necessarr  measnm  of  ^^ 
disinfection  carried  ont.       Pending  the  organisation   of  the  S? 
Ormuz  sanitary  station,  the  sanitary  guards  shall  he  taken  on  ''^ 
at  the  temporary  station  provided  in  accordance  wiOt  para^ 
graph   2   of  Article  82  hereinafter,   and   these   roaids  shall 
accompany  shipji  proceeding  in   qnarantine  up  we  Shatt-el- 
Arah  to  tne  station  provided  in  the  neighhonrhood  of  Bassorah. 

Ships  that  have  lo  call  at  Persian  ports^  to  disembark  pas- 
sengers or  goods  may  do  so  at  Bender-Bnshire. 

It  is  to  be  clearly  understood  that  a  shqi  which  continues 
healthy  after  five  days,  reckoned  from  her  date  of  departure 
from  the  last  port  infected  by  plague  or  cholera  at  which  die 
has  touched,  shall  be  granted  free  pratioue  at  Pernaa  Gulf 
ports,  provided  she  is  ascertained  to  be  healthy  on  anivaL 

Art.  80. — ^In  so  far  as  the  classification  of  ahm  and  the 
measures  they  are  to  undergo  are  concerned.  Articles  20  to  28 
of  this  Convention  apply  in  the  Persian  Gulf,  subject  to  the 
three  following  modifications: — 

(1)  observation,  for  Che  same  period,  shaD  alwavs  be  sub- 

stituted for  surveillance  of  passengers  and  crew ; 

(2)  healthy  ships  cannot  be  granted  free  pratique  unless 

they  have  completed  five  full  days  smoe  leaving  the 
last  infected  port  at  which  they  have  touched ; 

(3)  in  the  case  of  suspected  ships  the  periods  of  five  days* 

observation  of  passengers  and  crew  shall  be 
reckoned  from  the  time  at  which  there  ceased  to  be 
a  case  of  plague  or  of  cholera  <m  board* 

Sectiox  Vll. — Persian  Gulf  Saniiary  Stations. 

Art.  81. — Sanitaiy  stations  must  be  provided,  under  the 
direction  and  at  the  expense  of  the  Constantinople  Board  of 
Health,  one  at  the  Island  of  Ormuz,  the  other  at  a  spot  to  be 
selected  in  the  neighbourhood  of  Bassorah. 

At  the  Qrmua  sanitary  station  there  shall  be  at  least  two 
doctors,  sanitary  officers,  sanitary  guards,  and  a  complete  plant 
for  disinfection  and  for  destruction  of  rats.  A  small  hospital 
shall  be  erected. 

At  the  station  near  Bassorah  there  shall  be  provided  a  large 
lazaret  with  a  staff  of  several  doctors,  and  buildings  and  plant 
for  the  disinfection  of  goods. 

Art  82. — ^The  Constantinople  Superior  Board  of  Health, 
which  has  the  control  of  the  BassonJi  sanitary  station,  shall 
have  the  same  power  as  regards  the  Ormuz  station. 
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.App.A^o.1.  Pending  the  construction  of  the  Ormuz  sanitary  station,  a 
Tranaiatioii  sanitary  post  shall  be  provided  there  by  the  Constantinople 
iD^tioiua     Superior  Board  of  HealUi. 

Sanitary 
Oonventioii, 

1908 :  by  

Dr.  Theodore 
ThomeoD. 

CHAPTER  II. 


Abkiyals  by  Land. 

Section  I. — General  provisions. 

Art.  83.— The  measures  taken  in  respect  of  arrivals  by  land 
from  districts  infected  with  plague  or  with  cholera  must  be  in 
conformity  with  the  sanitary  principles  laid  down  in  ihii 
Convention. 

Modern  methods  of  disinfection  must  be  substituted  for  laud 
quarantine.  With  this  object,  disinfecting  chambers  and  other 
disinfecting  plant  shall  be  established  at  properly  selected 
points  on  the  roads  frequented  by  travellers.  ^  The^  same 
methods  shall  be  adopted  on  railways,  whether  now  in  existence 
or  constructed  hereafter.  Merchandise  shall  be  disinfected  in 
accordance  with  the  principles  of  this  Convention. 

Art.  84. — ^Eyery  Government  is  at  liberty,  in  case  of  need, 
to  close  a  portion  of  its  frontiers  to  passengers  and  merchandise 
in  localities  where  there  is  difficulty  in  organising  sanitary 
supervision. 

Section  II. — Turkish  land  frontiers. 

Art.  85.— The  Constantinople  Superior  Board  of  Health  must 
orfi^anise  without  delay  the  sanitary  stations  of  Hanikin  and 
Kisil  Dizid,  near  Bayazid,  on  the  Turco-Persian  and  Turco- 
Russian  frontiers. 


PART  III. 
Special  Provisions  regarding:  Pilgrimagres. 


CHAPTER  I. 

Qeneral  Peovisions. 

Art.  86. — ^The  provisions  of  Articles  46  and  47,  Part  II., 
are  applicable  to  persons  and  things  that  have  to  be  taken  on 
board  a  pilgrim-snip  leaving  a  port  in  the  Indian  Ocean  or 


Oceania,  eren  wlien  tlie  port  is  wift  ndfected  ^dlk  'pkkg^ut  m  ^i^    JMLiL^ 
cholera. 


Art.  87. — ^When  tlnne  are  csaMs  of  P'-'f*^  ^"  ^  Af^ieoi  xn 
the  port,  embarkatiim  ob  pflfriK-rfili^  AmB.  h&L  iaHat  jUm^t 
Tintii  the  persons^  oidlected  im  grovps,  fikall  ka^v  been  sn^ 
jected  to  OMerTatum  sufficient  to  emsmr^  tka)t  mmut  •off  Ihern  aiv 
suffering  from  pla|^  or  cholera.  It  is  Ijo  he  mmiaigbBmi  tkal, 
as  reirards  the  adoptian  of  this  measue,  eveay  Goveaamemt  ma j 
take  local  circiunstanees  and  po«sbi!itiee  into  aroonst. 


AtL  88. — H  local  circnmstances  penui,  i 
that  thej  possess  the' means  ahsolntely  neiceBssiry  for  tihe  i 
plishment  of  the  pilgrimage.  and«  in  partiralar,  thai  thrjr  have 

a  retnm-iickeL 

Art.  89. — Only  steamships  shall  be  pmnittod  to  cany  pil- 
grims  on  long  Toyages.  The  cania|;e  of  palgiims  by  matr 
ships  on  snch  Tojages  shall  be  prohibded. 

Art  90. — ^Pilgrim-ships  that  are  masters  intendeil  for  ifcutl 
passages  known  as  **  coasting  voyages  ^  ikaJl  be  sabfeet  to  the 
provisions  of  the  ipecial  renlatHns  for  the  Hedjas  pilgrimage, 
which  shall  be  pnbBshed  by  the  CouUniaMiple  Rcnrd  of 
Healthy  in  conformity  with  the  fHinofdes  laid  down  in  this 
C!onTention. 

Art.  91. — ^A  ship  whiclu  in  addition  to  ofdinarr  paasengn^ 
among  whcmt  pilgrims  of  the  nppn-  classes  may  be  imdmiieA^ 
carries  pilgrims  of  the  lowest  claia  in  less  proportion  than  one 
pilgrim  per  100  tons  gross,  sh^U  not  be  considered  a  pilgrim- 
ship. 

Art.  92. — ^ETeiy  pflarim-dup^  on  entering  the  Bed  Sea  or  the 
Persian  Gnlf«  most  obserre  the  prorisions  of  the  iperial  rewn- 
lations  for  the  Hediaa  pilnimage,  wluMdi  shall  he  pnUished 
by  the  Constantinople  Boara  of  Health,  in  conformity  with  the 
principles  laid  down  in  this  Conrention. 

Art  93. — The  captain  must  pay  all  sanitanr  imposts  leriaUe 
on  pilgrims.  These  imposts  must  be  corered  by  tl^  price  of  the 
ticket. 

Art.  94. — As  &r  as  practicable,  pilgrims  who  embark  or 
disembark  at  sanitary  s^tions  must  nave  no  contact  with  one 
another  at  the  landing-places. 

Ships  that  ha^e  disembarked  their  pilgrims  must  change 
their  anchorage  before  commencing  re-emlmrkation. 

Pilgrims  who  haTe  been  disen^barked  must  be  distributed  in 
camp  in  as  small  gronns  as  possible.  It  is  necessaiy  that  they 
be  supplied  with  wholesome  drinking-water,  obtamed  either 
from  focal  sources  or  by  distillation. 

Art.  95. — ^When  there  is  plague  or  cholera  in  the  Hedjas, 
provisions  brought  by  pilgrims  shall  be  destroyed  if  the  sani* 
taiy  authority  consider  it  necessary. 
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CHAPTER  II. 
;,_  Pilgrim  Ships. — Sanitaht  Stations. 

"rauoiit 

Wdow  Section  I. — General  canditions  applying  to  ships. 

Art.  96. — The  ship  must  be  capable  of  accommodating  the 
pilgrims  in  the  between-decks. 

Over  and  above  the  space  required  for  the  crew,  the  ship 
must  provide  for  each  person,  irrespective  of  age,  an  area  of 
1*50  sqnare  metres,  equivalent  to  16  English  square  feet,  and 
a  height  between  decks  of  about  1*80  metres.  In  coasting 
vessels,  each  pilgrim  must  be  allowed  a  space  at  least  2  metres 
wide  along  the  gunwales. 

Art.  97. — On  each  side  of  the  ship,  on  deck,  a  place  must  be 
set  apart,  screened  from  view  and  furnished  with  a  hand-pump, 
for  the  supply  of  sea-water  for  the  needs  of  the  pilgrims.  One 
such  place  must  be  reserved  exclusively  for  women. 

Art.  98. — The  ship  must  be  provided,  in  addition  to  closets 
for  the  crew,  with  latrines,  fitted  with  a  flushing  apparatus  or 
with  a  water  tap,  in  a  minimum  proportion  of  one  latrine  per 
hundred  passengers.  Some  of  these  latrines  shall  be  reserved 
exclusively  for  women. 

There  must  be  no  closets  between  decks  or  in  the  hold. 

Art.  99. — The  ship  must  have  two  places  for  cooking  set  apart 
for  the  use  of  the  pilgrims.  Pilgrims  shall  be  forbidden  to 
light  fires  elsewhere,  especially  on  deck. 

Art.  100. — A  properly  fitted  hospital,  constructed  with  due 
attention  to  safety^  and  health,  must  be  reserved  for  the  accom- 
modation of  the  sick.  It  must  be  capable  of  accommodating, 
at  the  rate  of  three  square  metres  per  patient,  not  less  than  five 
per  cent,  of  the  pilgrims  taken  on  board. 

Art.  101. — The  ship  must  be  provided  with  the  means  of 
segregating  persons  showing  symptoms  of  plague  or  of  cholera. 

Art.  102. — Every  ship  must  carry  such  medical  remedies, 
disinfectants,  and  things  as  are  necessary  for  the  treatment  of 
the  sick.  The  regulations  framed  for  this  class  of  ship  by  each 
Government  must  specify  the  nature  and  the  quantity  of  these 
remedies.*  Medicine  and  attendance  shall  be  provided  for  the 
pilgrims  free  of  charge. 

Art.  103. — Every  ship  taking  pilgrims  must  carry  a  didy 
qualified  doctor,  commissioned  by  the  Government  of  the 
country  to  which  the  ship  belongs  or  by  the  Government  of  the 
port  where  the  pilgrims  are  embarked.  A  second  doctor  must 
be  carried  when  the  number  of  pilgrims  on  board  exceeds  1,000. 

•  It  is  to  be  desired  that  every  ship  be  provided,  with  the  chief  immtmisiDfr  agents 
(anti-plague  semm,  Haffkine'i  prophylaotio,  dkc.). 


25 

Art.  104. — ^Tke  captain  must  cause  notices,  in  the  languages  Agf.A.«a 

chiefly  spoken  in  the  countries  inhabited  by  the  pilgrims  he  Tiraatution 

is  taking,  to  be  posted  up  on  the  ship  in  a  conspicuous  place,  SSmtUm 

accessible  to  all  concerned,  showing: —  oon**'lio 

(1)  the  destination  of  the  ship ;  ^i£odon 

(2)  the  price  of  tickets ; 

(3)  the  daily  ration  of  food  and  water  allowed   to  each 

pilgrim; 

(4)  the  price  of  articles,  not  included  in  the  daily  ration, 

which  may  be  procured  on  extra  payment. 

Art.  105. — The  heavy  bageage  of  pilgrims  shall  be  registered, 
numbered,  and  put  in  the  hold.  Pilgrims  may  keep  with  them 
only  such  things  as^  are  absolutely  necessary.  The  nature, 
amount,  and  dimensions  of  these  things  shall  be  decided  by 
regulations  framed  by  each  Goyemment  for  its  own  ships. 

Art.  106. — The  provisions  of  Chapter  I.,  of  Sections  I.,  II., 
and  III.  of  Chapter  II.,  and  of  Chapter  III.,  of  Part  III.  of 
this  Convention  shall  be  posted  up,  in  the  form  of  regulations, 
in  the  language  of  the  country  to  which  the  ship  belongs,  and 
also  in  the  languages  chiefly  spoken  in  the  countries  inhabited 
hy  the  pilgrims  to  be  embarked,  in  a  conspicuous  and  acces- 
sible place  on  every  deck  and  between-decks  of  every  ship 
carrymg  pilgrims. 


Section  II. — Measures  before  departure. 

Art.  107.- — Tlie  captain  or,  in  his  default,  the  owner  or  agent 
of  every  pilgrim-ship  must,  not  less  than  three  days  before 
departure,  declare  to  the  competent  authority  of  the  port  of 
departure  his  intention  to  embark  pilgrims.  At  ports  of  call, 
the  captain  or,  in  his  default,  the  owner  or  agent  of  every  pil- 
grim-ship must  make  the  same  declaration  twelve  hours  before 
the  departure  of  the  ship.  This  declaration  must  specify  the 
proposed  date  of  departure  and  the  destination  of  the  ship. 

Art.  108. — On  receipt  of  the  declaration  provided  for  by  the 
preceding  article  the  competent  authority  shall  proceed,  at  the 
expense  of  the  captain,  to  inspect  and  measure  the  ship.  The 
consular  authority  of  the  country  to  which  the  ship  belongs 
may  be  present  at  this  inspection.  Inspection  alone  shall  take 
place  if  the  captain  already  has  a  certificate  of  measurement 
furnished  by  tne  competent  authority  of  his  country,  unless 
it  be  suspected  that  tne  certificate  no  longer  represents  cor- 
rectly the  real  condition  of  the  ship.* 


*  At  preMnt  the  oompetent  anthority  is :  in  BritiBh  India,  an  officer  appointed  for  the 
mupoee  by  the  Local  Qovernment  (Native  Passengers'  Ships  Act,  1877.  Article  7) :  in  the 
Dutch  Indies,  the  master  of  the  port ;  in  Turkey,  the  sanitary  anthority ;  in  Aastro- 
Hnnganr.  the  port  anthority ;  in  Italy,  the  captain  of  the  port ;  in  France,  Tunis,  an<l 
Spain,  toe  sanitary  authority ;  in  Egypt,  the  sanitary  quaranune  authority. 
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Lpp.A,NQ,i.        Art.  109. — The  competent   authority   shall   not   permit  the 
rajui^on        departure  of  a  pilgrim-ship  until  satisfied:  — 

(a)  that  the  ship  has  been  thoroughly  cleaned  and,  if 
necessary,  disinfected; 

(6)  that  the  ship  is  in  a  condition  to  undertake  the  voyage 
without  danger,  that  she  is  properly  manned, 
equipped  and  ventilated,  and  provided  with  a  suffi- 
cient number  of  boats ;  that  there  is  on  board 
nothing  that  is,  or  may  become,  injurious  to  the 
health  or  safety  of  the  passengers,  and  that  the 
deck  is  of  wood  or  of  iron  sheathed  in  wood ; 

(e)  that  there  is  on  board,  properly  stowed  away,  over  and 
above  the  rations  for  the  crew,  sufficient  food  and 
fuel  of  good  quality  for  all  the  pilgrims,  during  the 
declared  duration  of  the  voyage ; 

(d)  that  the  drinking-water  is  of  good  (quality  and  from  a 
source  free  from  risk  of  contamination ;  that  it  is 
in  sufficient  quantity ;  that  the  tanks  for  drinking- 
water  are  safe  from  all  contamination  and  so  closed 
that  the  water  can  be  supplied  only  by  means  of 
taps  or  pumps.  The  water-supply  fittings  known 
as  ''  su^oirs  "  shall  be  absolutely  prohibited ; 

(e)  that  the  vessel  carries  a  condenser,  capable  of  distilling 
a  minimum  quantity  of  five  litres  of  water  per  diem 
for  every  person  on  board,  including  crew ; 

(/)  that  the  ship  possesses  a  disinfecting  chamber,  ascer- 
tained by  tne  sanitary  authority  of  the  port  where 
the  pilgrims  embarked  to  be  safe  and  efficacious ; 

iff)  that,  in  accordance  with  Articles  102  and  103,  the 
vessel  carries  a  didy  qualified  doctor  commissioned  * 
either  by  the  Government  of  the  country  to  wldch 
she  belongs  or  by  the  Government  of  the  port  where 
the  pilgrims  embark,  and  that  she  carries  medical 
stores ; 

(A)  that  the  deck  is  free  from  merchandise  and  all  en- 
cumbrances ; 

(i)  that  the  arrangements  on  board  are  such  as  to  allow  of 
the  measures  prescribed  in  the  following  Sec- 
tion III.  being  carried  out. 

Art.  110. — The  captain  may  not  start  without  having  in  his 
possession :  — 

(1)  a  list,  countersigned  by  the  competent  authority,  show- 
ing the  name,  sex,  and  total  number  of  pilgrims  he 
is  authorised  to  carry; 

(2)  a  bill-of-health,  giving  the  name,  nationality,  and  ton- 
nage of  the  ship,  the  name  of  the  captain  and  of  th^ 


ItMdA  Is  the  CM«  of  Oovernmentii  without  comminioned  docton. 
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doctor,  the  exact  number  of  persons  embarked —  afp.  a^o 
crew,  pilgrims  and  other  passengers — ^the  nature  of  Traasiatioii 
the  cargo  and  the  place  of  departure.  iSSSiatioiii 

The  competent  authority  shall  note  on  the  bill-of-health  ^vrntton, 
whether  the  number  of  pilgrims  permissible  under  the  regu-  D,.iiiido! 
lations  has  been  embarked  or  not,  and,  in  the^  latter  case,  the 
additional  number  of  passengers  the  vessel  is  authorised  to 
embark  at  subsequent  ports  of  call. 

Section  III. — Measures  during  the  voyage. 

Art.  111. — ^During  the  voyage  the  deck  must  be  kept  free 
from  encumbrances ;  it  must  be  reserved,  night  and  day,  for 
the  passengpers,  and  placed  at  their  disposal  without  charge. 

Art.  112. — ^The  between-decks  must  be  careftdly  cleansed  and 
rubbed  with  dry  sand,  mixed  with  disinfectants,  every  day 
while  the  pilgrims  are  on  deck. 

Art.  113. — The  latrines  allotted  to  the  passengers,  as  well 
as  those  for  the  crew,  niust  be  kept  dean,  and  must  be  cleansed 
and  disinfected  three  times  a  day. 

Art.  114. — The  excretions  and  dejecta  of  persons  showing 
symptoms  of  plague  or  of  cholera  must  be  received  in  vessels 
containing  a  disinfecting  solution.  These  vessels  ^  shall  be 
emptied  into  the  latrines,  which  must  be  thoroughly  disinfected 
every  time  this  is  done. 

Art.  115. — All  bedding,  carpets,  and  clothing  that  have  been 
in  contact  with  tEe  sick  persons  referred  to  m  the  preceding 
Article  must  be  immediately  disinfected.  The  observance  of 
this  rule  is  specially  enjoined  in  respect  of  the  clothes  of 
X>ersons  who  have  been  near  the  sick,  and  which  n^ay  have  been 
contaminated.  Such  of  the  above-mentioned  articles  as  are  of 
no  value  must  be  either  thrown  overboard,  if  the  ship  is  not 
in  harbour  or  in  a  canal,  or  else  burnt.  Other  articles  must  be 
carried  to  the  disinfecting  chamber  in  impermeable  bags 
washed  in  a  disinfecting  solution. 

Art.  116. — The  quarters  occupied  by  the  sick,  referred  to  in 
Article  100,  must  be  thoroughly  disinfected. 

Art.  117. — It  is  compulsory  on  pilgrim-ships  to  undergo  such 
measures  of  disinfection  as  are  in  accordance  with  the  regula- 
tions on  this  subject  that  are,  for  the  time  being,  in  force  in 
the  country  under  whose  flag  they  sail. 

Art  118. — Not  less  than  five  litres  of  drinking-water  must 
each  dav  be  put  at  the  disposal  of  every  pilgrim,  irrespective 
of  age,  nee  A  charge. 

Art.  119. — ^If  there  be  any  doubt  as  to  the  quality  of  the 
drinking-water  or  any  reason  to  suspect  that  it  may  ^ssibly 
have  become  contaminated,  either  at  its  source  or  during  the 
vojrage,  it  must  be  boiled   or   otherwise  sterilised,   and  tlii^ 
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App.  A,  No.  1.  captain  shall  be  responsible  for  seeing  that  it  is  thrown  over- 
board at  the  first  port  of  call  at  whicn  he  can  procure  a  purer 
supply. 
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Art.  120. — The  doctor  shall  visit  the  pilgrims,  tend  the  sick, 
and  see  that  the  principles  of  hygiene  are  observed  on  board. 
He  must  in  particular :  — 

(1)  satisfy  himself  that  the  rations  issued  to  the  pilgrims 

are  of  good  quality,  that  their  quantitv  is  in  accord- 
ance with  contract,  and  that  they  are  properly 
prepared ; 

(2)  satisfy  himself  that  the  provisions  of  Article  118,  re- 

garding the  distribution  of  water,  are  observed ; 

(3)  if  there  be  any  doubt  as  to  the  quality  of  the  drinking- 

water,  call  the  attention  of  the  captain,  in  writing, 
to  the  provisions  of  Article  119 ; 

(4)  satisfy  himself  that  the  ship  is  always  ke^t  clean,  and 

particularly  that  the  latrines  are  cleansed  in  accord- 
ance with  the  provisions  of  Article  113 ; 

(5)  satisfy  himself  that  the  pilgrims*   quarters  are   kept 

wholesome,  and,  in  case  of  the  occurrence  of  infec- 
tious disease,  that  disinfection  is  carried  out  in 
accordance  with  Articles  116  and  117: 

(6)  keep  a  diary  of  all  occurrences  related  to  health  during 

the  voyage,  and  submit  this  diary  to  the  competent 
authority  at  the  port  of  arrival. 

Art.  121. — Only  the  persons  charged  with  the  care  of  plague 
or  cholera  patients  shall  have  access  to  them,  and  these  persons 
must  not  come  in  contact  with  the  other  persons  that  have  been 
embarked. 

Art.  122. — In  the  event  of  a  death  occurring  during  the 
voyage,  the  captain  must  enter  the  fact  opposite  the  name  of 
the  deceased,  on  the  list  countersigned  by  the  authority  of  the 
port  of  departure,  and  must  also  enter  in  the  log  the  name  of 
the  deceased,  his  age,  the  place  from  which  he  came,  the 
supposed  cause  of  death  according  to  the  medical  certificate, 
and  the  date  of  death. 

In  the  event  of  a  death  from  infectious  disease,  the  corpse, 
wrapped  in  a  shroud  impregnated  with  a  disinfecting  solution, 
must  be  committed  to  the  deep. 

Art  123. — The  captain  must  see  that  all  preventive  measures 
Wkt^ii  during  the  voytige  ixrv  entered  in  the  log.  The  log  shall 
W  submitted  by  him  to  the  competent  authority  at  the  port 
vl  ^rival. 

Jll.  «ilohport  of  call  the  captain  must  cause  the  list  drawn  mp 
i|li«tt^rar^iaioe  with  Article  110  to  be  countersigned  by  the  com- 
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In  the  event  of  a  pilgrim  disembarking  during  the  voyage,    app.a,nc 
the  captein  must  note  the  fact  on  the  list  opposite  the  pilgrim's  TniMiatkm 

name.  Interaatton 

In  the  event  of  persons  embarkinflr,  their  names  mnst  be  (^y^ob 
entered  on  the  list  in  accordance  with  me  foregoing  Article  110.  ^•j<£odoi 
This  must  be  done  before  the  competent  authority,  as  in  duty 
bound,  again  coimtersigns  the  list. 

Art.  124. — ^The  bill-of-health  given  at  the  port  of  departure 
.  must  not  be  changed  during  the  voyage. 

It  shall  be  countersigned  at  each  port  of  call  by  the  sanitary 
authority,  who  shall  enter: — 

(1)  the  number  of  passengers  disembarked  or  embarked  at 

the  port; 

(2)  anything  that  has  happened  at  sea  affecting  the  life  or 

health  of  the  persons  embarked ; 

(3)  the  health  conditions  of  the  port  of  call. 


Section  IV. — Measures  on  arrival  of  pilgrims  in  the  Red  Sea. 

A.     Sanitary  eantrol  of  ships  from  an  infected  port,  goin{f  from 
the  south  to  the  riedjaz  toiih  Mohammedan  pilgrims. 

Art.  125. — ^Pilgrim-ships  from  the  south,  bound  for  the  Hed- 
jaz,  must,  in  the  first  instance,  put  in  at  the  Eamaran  sanitary 
station,  and  shall  be  dealt  with  as  provided  by  Articles  126-128. 

Art.  126.— Ships  found,  on  medical  insi)ection,  to  be  healthy 
shall  be  given  free  pratique  on  completion  of  the  following 
procedure:  — 

The  pilgrims  shall  be  disembarked ;  they  shall  take  a  shower 
bath  or  bathe  in  the  sea ;  their  soiled  linen  and  any  portion  of 
their  personal  effects  or  their  baggage,  open,  in  the  opinion 
of  the  sanitary  authority,  to  suspicion,  snail  be  disinfected. 
The  duration  of  these  operations,  including  disembarkation 
and  embarkation,  must  not  exceed  forty-eight  hours. 

If  no  recognised  or  suspected  case  of  plague  or  of  cholera  be 
discovered  during  these  ox)erations,  the  puffrims  shall  imme- 
diately be  re-embarked  and  the  ship  shall  proceed  to  the 
Hedjaz. 

In  the  case  of  plague,  the  provisions  of  Articles  23  and  24 
regarding  rats  shsdl  apply  in  the  event  of  there  being  any  of 
these  vermin  on  board. 

Art.  127. — Sttspected  ships,  which  have  had  cases  of  plague 
or  of  cholera  on  board  at  the  time  of  departure,  but  no  frosh 
case  of  plague  or  of  cholera  within  seven  days,  shall  Ik;  dealt 
with  as  follow^ ;  — 
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pp.  A^No.i.  The  pilgrims  shall  be  disembarked ;  they  shall  take  a  shower 
uMiatioD  bath  or  bathe  in  the  sea ;  their  soiled  linen  and  any  portion 
imatioiMU  ^'  their  personal  effects  or  their  baggage,  open,  in  the  opinion 
"ijjjr  of  the  sanitary  authority,  to  suspicion,  shall  be  disinfected.     In 

S^lby  ^^inoie  of  cholera,  the  bil^e-water  shall  be  pumped  out.       The 

cSSS?*"  parts  of  the  ship  occupied  by  the  sick  shall  be  disinfected. 
The  duration  of  these  operations,  including  disembarkation 
and  embarkation,  must  not  exceed  forty-eight  hours. 

If  no  case  or  suspected  case  of  plague  or  of  cholera  be  dis- 
covered during  these  operations,  the  pilgrims  shall  imme- 
diately be  re-embarked  and  the  ship  shall  proceed  to  Jeddah, 
where  a  second  medical  inspection  shall  take  place  on  board. 
If  the  result  be  favourable  and  if  the  sCip's  doctor  certifies  in 
writing  and  on  oath  that  there  has  been  no  case  of  plague  or 
of  cholera  during  the  passage,  the  pilgrims  shall  be  landed 
forthwith.  If,  however,  one  or  more  recognised  or  suspected 
cases  of  plague  or  of  cholera  prove  to  have  occurred  during  the 
voyage  or  on  arrival,  the  ship  shall  be  sent  back  to  Eamarap 
where  she  shall  again  be  dealt  with  as  infected. 

In  the  case  of  plague,  the  provisions  of  the  third  paragraph 
of  Article  22  shall  apply  in  the  event  of  there  being  rats  on 
board. 

Art.  128. — Infected  ships,  that  is  to  say,  ships  with  eases  of 
plague  or  of  cholera  on  board,  or  that  have  had  cases  of  plague 
or  of  cholera  on  board  within  seven  days,  shall  be  dealt  with  as 
follows :  — 

Persons  suffering  from  plague  or  from  cholera  shall  be  dis- 
embarked and  isolated  in  hospital.  The  other  passengers  fihall 
be  disembarked  and  isolated  m  as  small  groups  as  possible,  in 
order  that,  if  plague  or  cholera  break  out  in  one  group,  the 
whole  party  may  not  be  affected. 

The  soiled  linen,  clothing  and  personal  effects  of  the  crew 
and  the  passengers  shall  be  disinfected,  as  also  shall  the  ship. 
The  disinfection  shall  be  carried  out  thoroughly.  Provided 
always  that  the  local  sanitary  authority  may  decide  that  heavy 
baggage  and  merchandise  need  not  be  unloaded,  and  that  only 
part  of  the  ship  need  be  disinfected. 

The  passengers  shall  remain  at  the  Kamaran  station  seven 
or  five  days,  according  as  to  whether  plague  or  cholera  is  in 
question.  When  no  cases  of  plague  or  of  cholera  have  occurred 
ror  several  days  the  period  of  isolation  may  be  shortened,  and 
may  vary  according  to  the  date  of  occurrence  of  the  last  case 
ana  the  decision  of  the  sanitary  authority. 

The  ship  shall  then  proceed  to  Jeddah,  where  everyone  on 
VoMrd  shall  undergo  a  tnorough  medical  examination.  If  the 
tMUlt  be  favourable  the  ship  shall  be  given  free  pratique.  If, 
llWWrtr.  recognised  cases  of  plague  or  of  cholera  have  occurred 
^mVlivd  during  the  voyage  or  on  arrival,  the  ship  shall  be  sent 
""    *^   to  Kamaran,  where  she  shall  again  be  dealt  with  as 
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In  the  case  of  plafi^e,  the  measures  specified  in  Article  21  •  aff.Xko. 
regarding  rats  shall  be  adopted  in  the  event  of  there  being  any  TmndfttioD 
of  these  vermin  on  board.  fawwktioBia 

SaniUrr 
OoBventlOB, 

1.  The  Kamaran  Station.  ^4hMdon 

Art.  129. — ^At  the  Kamaran  station  the  following  conditions 
must  be  fulfilled: — 

Complete  evacuation  of  the  island  by  its  inhabitants. 

For  the  safety  and  convenience  of  shipping  in  the  bay  of 
Kamaran  Island,  provision  of :  — 

(1)  a  sufficient  number  of  buoys  and  beacons ; 

(2)  a  main  pier  or  quay  for  the  landing  of  passengers  and 

W^age; 

(3)  a  separate  stage  for  the  embarkation  of  the  pilgrims 

,  in  each  encampment ; 

(4)  a  steam  tug  and  sufficient  barges  for  the  disembarka- 

tion and  embarkation  of  pilgrims. 

Art.  130. — The  disembarkation  of  pilgrims  from  infected 
ships  shall  be  effected  by  the  ship's  own  resources.  If  these  be 
inadequate,  the  persons  and  the  barges  that  assist  in  the  dis- 
emba»ation  shall  undergo  the  same  measures  as  the  pilgrims 
and  tibie  infected  ship. 

Art.  131. — The  equipment  of  the  sanitary  station  shall  com- 
prise the  following: — 

(1)  A  railway-system  connecting  the  landing-places  with 

the  administrative  buildings,  the  aisinfecting 
stations,  the  various  staff  premises,  and  the  en- 
campments ; 

(2)  administrative  buildings  and  premises  for  the  sanitary 

and  other  staff ; 

(3)  buildings  for  the  disinfection  and  washing  of  wearing 

apparel  and  other  articles ; 

(4)  buildings  where  the  pilgrims  are  to  have  shower  baths 

or  sea  baths  while  their  clothes  are  being  dis- 
infected; 

(5)  separate  and  completely    isolated   hospitals  for   both 

sexes :  — 

(a)  for  the  observation  of  suspected  persons, 
(6)  for  plague  patients, 
{e)  for  cholera  patients, 

(d)  for  patients  suffering  from  other  contagious 

diseases, 

(e)  for  ordinary  patients ; 
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(6)  encampments  completely  separated  from  each  other, 

the  distance  between  them  to  be  as  great  as  pos- 
sible; pilgrims'  quarters  constructed  on  the  most 
approved  sanitary  principles,  and  not  to  contain 
more  than  25  persons  each; 

(7)  a  well  situated  cemetery,  distant  from  all  dwellings, 

free  from  sub-soil  water,  and  drained  to  the  depth 
of  half -a-metre  below  the  level  of  the  flrraves ; 

(8)  steam  disinfectors  in  sufficient  number,  and  fulfilling 

all  the  conditions  of  safety,  efficacy  and  rapidity; 
apparatus  for  destroying  rats; 

(9)  spray-producers,  disinfecting  chambers  and  the  neces- 

sary appliances  for  chemical  disinfection ; 

(10)  water-distilling  machines ;  apparatus  for  the  steriliza- 

tion of  water  by  heat ;  ice  machines.  A  system  of 
pipes  and  covered  reservoirs,  impervious,  and  from 
which  water  can  be  taken  only  by  means  of  taps  or 
pumps,  for  the  distribution  of  drinking-water ; 

(11)  a  bacteriological  laboratory  with  the  necessary  staff; 

(12)  provision  of  portable  receptacles  for  the  reception  of 

foecal  matters  after  disinfection,  and  a  system  of 
disposal  of  these  matters  on  one  of  the  parts  of  the 
island  farthest  from  the  encampments,  due  regard 
being  had  to  the  conditions  necessarjr  for  the  proper 
working,  from  a  sanitary  point  of  view,  of  the  land 
used  for  this  purpose ; 

(18)  a  system  of  removal  of  slop  and  waste  waters  from  the 
encampments,  which  shall  prevent  their  stagnation 
or  use  for  drinking  purposes.  The^  slop  and  waste 
waters  of  the  hospitals  must  be  disinfected. 

Art.  132. — The  sanitary  authority  shall  provide,  in  each 
encampment,  a  store  for  food  and  a  store  for  fuel. 

The  tariff  of  prices  fixed  by  the  competent  authority  shall  be 
posted  up  in  several  places  in  the  encampment,  in  the  languages 
commonly  spoken  in  the  coimtries  inhabited  by  the  pilgrims. 

The  doctor  of  the  encampment  shall  be  responsible  for  the 
daily  control  of  the  quality  and  quantity  of  the  provisions. 

Water  shall  be  provided  free  of  charge. 


2.     The  stations  at  Ahu-Ali,  AbuSaid,  Jeddahj  VaUa^  and 

Yambo, 

Art.  133. — At  the  sanitary  stations  of  Abu-Ali,  Abu-Said, 
Yasta,  as  well  as  those  of  Jeddah  and  Yambo  the  following 
conditions  must  be  fulfilled:  — 

(1)  the  construction  of  four  hospitals  at  Abu-Ali,  two  for 
cases  of  plague,  male  and  female,  two  for  casea  of 
cholera,  male  and  female; 
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(2)  the  construction   of  a  hospital  for  ordinary  cases,  at    app.a^no.: 

YckSta ;  Translation 

oftbe 

(3)  the   provision,   at   Abu-Said   and   at   Yasta,    of  etone  Jj^jg^**"** 

buildings  capable  of  accommodating  fifty  persons  convention, 
each;  d^I-^JkIow 

Thomson. 

(4)  the  provision  of  three  disinfecting  chambers  at  Abu- 

Ali,  Abu-Said,  and  Vasta,  with  laundries,  acces- 
sories, and  apparatus  for  destroying  rats; 

(5)  the  provision  of  shower  baths  at  Abu-Said  and  Yasta ; 

(6)  on  each  of  the  islands  of  Abu-Said  and  Yasta,  provision 

of  distilling  machines  capable  together  of  yielding 
15  tons  of  water  per  day; 

(7)  the  disposal  of  foecal  matters  and  slop  and  waste  waters 

on  the  lines  accepted  in  the  case  of  Kamaran ; 

(8)  the  provision  of  a  cemetery  on  one  of  the  islands ; 

(9)  the  provision,  at  Jeddah  and  Yambo,  of  the  buildings 

and  plant  for  sanitary  purposes  referred  to  m 
Article  150,  particularly  disinfecting  chambers,  and 
other  means  of  flecurincr  disinfection  for  the  pil- 
grims returning  from  the  Hedjaz. 

Art.  134. — ^The  rules  laid  down  regarding  food  and  water  at 
TCffcTnaraTi  shall  apply  to  the  encampments  of  Abu-Ali,  Abu- 
Said,  and  Yasta. 

B.     Sanitary  control  of  ships  from  the  north  going  to  the 
Hedjaz  vnth  Mohammedan  pilgrims. 

Art.  135. — If  it  be  not  established  that  there  is  plague  or 
cholera  at  the  port  of  departure  or  in  its  neighbourhood,  and 
"if  no  case  of  plague  or  of  cholera  has  occurred  during  the 
voyage,  the  ship  shall  be  granted  free  pratique  forthwith. 

Art.  136. — ^If  it  be  established  that  there  is  plague  or  cholera 
at  the  port  of  departure  or  in  its  neighbourhood,  or  if  a  case  of 
plaffue  or  of  cholera  has  occurred  during  the  voyage,  the  ship 
shall  be  dealt  with,  at  El-Tor,  in  the  manner  prescribed  for 
ships  coming  from  the  south  and  stopping  at  Eamaran.  The 
ships  shall  tiiereafter  be  granted  free  pratique. 

Section  Y. — Measures  for  pUgrims  returning  home. 

A.     Homeward  hound  pilgrim  ships,  going  north. 

Art.  137. — ^Every  ship  from  a  port  m  the  Hedjaz  or  from 
any  other  jwrt  on  the  Arabian  coast  of  the  Red  Sea,  carrying 
pilgrims  or  any  like  collection  of  persons,  and  bound  for  Sues 
or  a  Mediterranean  port,  must  proceed  to  El-Tor,  there  to 
undergo  the  observation  and  the  sanitary  measures  specified  in 
Articles  141-143. 
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Art.  138. — Ships  bringing  back  Mohammedan  pilgrims  to 
the  Mediterranean  shall  not  pass  through  the  canal  save  in 
quarantine. 

Art.  139. — Agents  of  shipping  lines  and  captains  of  ships 
are  warned  that,  oii  completion  of  their  period  of  observation 
at  El-Tor  sanitary  station,  onlv  Eg,yptian  pilgrims  will  be  per- 
mitted to  leave  the  ship  dennitively,  in  order  to  return  to 
their  homes.  Only  pilgrims  with  a  certificate  of  residence, 
issued  by  an  Egyptian  authority  and  made  out  in  the  form 
prescribed,  shall  be  recognised  as  Egyptians  or  inhabitants  of 
Egypt.  Specimens  of  this  certificate  shall  be  deposited  with 
the  consular  and  sanitary  authorities  at  Jeddah  and  Yambo, 
where  they  may  be  seen  by  shipping  agents  and  ship  captains. 

Non-Egyptian  pilgrims,  such  as  Turks,  Russians,  Persians, 
Tunisians,  Algerians,  inhabi-tants  of  Morocco,  Ac,  may  not, 
after  leaving  El-Tor,  be  disembarked  at  an  Eo-yptian  port. 
Agents  of  shipping  lines  and  ship  captains  are  therefore 
warned  that  the  transhipment  of  non-Eg.yptian  pilgrims  at  Tor, 
Suez,  Port  Said,  or  Alexandria,  is  prohibited. 

Vessels  carrying  pilgrims  belonging  to  the  nationalities  men- 
tioned in  the  preceding  paragraph  shall  be  treated  according 
to  the  rules  for  such  pilgrims,  and  shall  not  be  permitted  to 
enter  any  Egyptian  port  in  the  Mediterranean. 

Art.  140. — Egyptian  pilgrims  shall  undercro  at  El-Tor, 
Suakim,  or  any  other  station  appointed  by  the  Eqryptian  Sani- 
tary Board,  observation  for  a  period  of  three  days  and  medical 
inspection,  before  being  given  free  pratique. 

Art.  141. — If  it  be  established  that  there  is  plague  or  cholera 
in  the  Hedjaz  or  at  the  port  whence  the  ship  has  come,  or  that 
either  of  these  diseases  has  occurred  in  the  Hedjaz  during  the 
pilgrimage,  the  ship  shall  be  dealt  with,  at  El-Tor,  in  the 
manner  prescribed  for  infected  ships  at  Eamaran. 

Persons  suffering  from  plague  or  cholera  shall  be  landed 
and  isolated  in  hospital.  The  other  passengers  shall  be  landed 
and  isolated  in  as  small  groups  as  possible  in  order  that,  if 
plague  or  cholera  break  out  in  one  group,  the  whole  party  may 
not  be  affected. 

The  soiled  linen,  clothing  and  personal  effects  of  the  crew 
and  the  passengers,  and  sucn  baggage  and  merchandise  as  are 
suspected  of  being  infected,  shall  be  landed  for  purposes  of 
disinfection.  These  articles,  and  also  the  ship,  shall  be 
thoroughly  disinfected.  Provided  always  that  the  local  sani- 
tary authority  may  decide  that  heavy  baggage  and  merchandise 
need  not  be  unloaded  and  that  only  part  of  the  ship  need  be 
disinfected. 

The  provisions  of  Articles  21  and  24  regarding  rats  shall 
apply  in  the  event  of  there  being  any  of  these  vermin  on  board. 

Whether  it  be  plague  or  cholera  that  is  in  question,  all  the 
pilgrims  shall  be  kept  under  observation  for  seven  clear  days. 
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reckoned  from  the  day  on  which  the  measures  of  disinfection     app.a^o. 
were  completed.     If  a  case  of  plague  or  of  cholera  occur  in  a  i^autetion 
section,   the   period  of   seven  days   for  that  section   shall   b**  ?iff!L«^>i 
reckoned  from  the  day  on  which  the  last  case  occurred.  sanitarr 

Oonvection, 

Art.  142. — In  the  circumstances  provided  for  by  the  fore-  iJ?4hidore 
going  Article,   Egyptian  pilgrims  shall,   in  addition,  be  kept  Thonuon. 
under  observation  for  a  further  period  of  three  days. 

Art.  143. — ^If  it  be  not  established  that  there  is  nlague  or 
cholera  in  the  Hedjaz  or  at  the  port  whence  the  ship  has  come, 
or  that  either  of  these  diseases  has  occurred  in  the  Hedjas 
during  the  pilgrimage,  the  ship  shall  be  dealt  with,  at  El-Tor, 
in  the  manner  prescribed  for  healthy  ships  at  Eamaran. 

The  pil^ims  shall  be  landed ;  they  shall  take  a  shower  bath 
or  bathe  in  the  sea ;  their  soiled  linen  and  any  portion  of  their 
personal  effects  or  their  baggage,  open,  in  the  opinion  of  the 
sanitary  authority,  to  suspicion,  shall  be  disinfected.  The 
duration  of  these  operations,  including  disembarkation  and 
embarkation,  must  not  exceed  72  hours. 

Provided  always  that  a  pilgrim-ship,  belonging  to  a  country 
that  has  given  its  adhesion  to  the  provisions  of  this  Convention 
and  of  previous  Conventions,  if  she  has  had  no  case  of  plague 
or  of  cholera  duiing  the  voyage  from  Jeddah  to  Yambo  and 
El-Tor,  and  if  it  be  established  by  medical  examination,  con- 
ducted at  El-Tor  after  disembarkation,  of  every  one  on  board, 
that  she  has  no  such  case,  may  be  permitted  by  the  Egyptian 
Sanitary  Board  to  pass  through  the  Suez  Canal'  in  quarantine, 
even  by  night,  subject  to  the  fulfilment  of  the  four  following 
conditions:  — 

(1)  that,  in  order  to  secure  medical  attendance  of  persons 

on  board,  the  ship  carries  one  or  more  doctors,  com- 
missioned by  the  Government  of  the  country  to 
which  she  belongs ; 

(2)  that  the  ship  is  provided  with  disinfecting  chambers, 

and  it  is  established  that  the  soiled  linen  has  been 
disinfected  during  the  voyage ; 

(3)  that  it  is  proved  that  the  number  of  pilgrims  is  not 

in  excess  of  that  permitted  by  the  pilorrimage  regu- 
lations ; 

(4)  that  the  captain  undertakes  to  sail  direct  to  a  port  in 

the  country  <o  which  the  ship  belongs. 

The  medical  examination,  after  disembarkation  at  El-Tor, 
muM  be  made  with  as  little  delay  as  possible 

The  sanitary  tax,  payable  to  the  quarantine  Administration, 
shall  be  the  same  as  the  pilgrims  would  have  had  to  pay  if  they 
had  remained  in  quarantine  for  three  days. 

Art.  144. — In  the  event  of  a  suspicious  case  occurring  on 
board  during  the  voyage  from  El-Tor  to  Suez,  the  ship  shall 
be  sent  back  to  EI-Tor. 

S1909  e,  2, 
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Art.  145. — Transhipment  of  pilgrims  at  Egyptian  ports  is 
strictly  prohibited. 

Art.  146. — Ships  from  the  Hediaz,  carrying  pilsrrims  bound 
for  the  African  coast  of  the  Red  Sea,  shall  be  permitted  to  pro- 
ceed direct  to  Suakim  or  such  other  place  as  the  Alexandria 
Sanitar^r  Board  shall  appoint,  there  to  undergo  the  same 
quarantine  measures  as  those  at  El-Tor. 

Art.  147. — Ships  from  the  Hedjaz,  or  from  a  port  on  the 
Arabian  coast  of  the  Red  Sea,  with  a  clean  bill  of  health,  not 
carrying  pilgrims  or  like  collections  of  persons,  and  without 
suspicious  incident  during  the  voyage,  shall,  on  favourable 
medical  inspection,  be  given  free  pratique  at  Suez. 

Art.  148. — ^When  it  is  established  that  there  is  plague  or 
cholera  in  the  Hedjaz :  — 

(1)  caravans  of  Egyptian  pilgrims  must,  before  proceeding 

to  Egypt,  imdergo  strict  quarantine  at  El-Tor  for 
seven  days,  whether  it  be  plague  or  cholera  that  is  in 
question ;  they  must  thereafter  be  kept  under  obser- 
vation at  El-Tor  for  three  days,  after  which  they 
shall  not  be  granted  free  pratique  iintil  after 
favourable  medical  inspection  and  disinfection  of 
effects ; 

(2)  caravans  of  pilgrims  from  other  countries,  returning 

home  by  land,  shall  undergo  the  same  measures  as 
Egyptian  caravans,  and  must  be  accompanied  by 
sanitary  guards  to  the  borders  of  the  desert. 

Art.  149. — When  plague  or  cholera  has  not  been  reported 
to  have  occurred  in  the  Hedjaz,  caravans  of  pilgrims  coming 
from  the  Hedjaz  by  way  of  Akaba  or  Moila  shall,  on  their 
arrival  at  the  canal  or  at  Nakhel,  undergo  medical  inspection 
and  disinfection  of  soiled  linen  and  personal  effects. 


B. — Homeward  hound  pilgrims,  goin^  south. 


•  Art.  150. — The  ports  of  embarkation  in  the  Hedjaz  shall  be 
provided  with  buildings  and  plant  for  sanitary  purposes  suffi- 
cient to  permit,  in  the  case  of  pilgrims  homeward  bound  to 
the  south,  the  taking  of  the  measures,  rendered  compulsory  by 
the  provisions  of  Articles  46  and  47,  on  the  departure  of  these 
pilgrims  from  ports  beyond  the  Strait  of  Bab-el-Mandeb. 
These  measures  shall  be  optional ;  that  is  to  say,  they  shall  not 
be  carried  out  imless  the  consular  authority  of  the  country 
to  which  the  pilgrims  belong,  or  the  doctor  of  the  ship  by 
which  they  propose  to  go,  considers  them  necessary. 


ThomaoD. 
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Tranilatioii 

Penalties.  intematiomJ 

Panitary 

Art.  161. — Any  captain  convicted  of  a  breach  of  his  contract  ^T^y  ®"* 

for  the  supply  of  water,  food,  or  fuel,  shall  be  liable  to  a  fine  of  Jj-^^^®" 

2  pounds  Turkish.*     This  fine  shall  be  paid  to   the  pilgrim  '*"*""" 
who  has  suffered  from  the  breach  of  contract  on  proof  that  he 
demanded  its  fulfilment  without  effect. 

Art.  152. — ^Any  infringement  of  Article  104  shall  be 
punished  by  a  fine  of  30  pounds  Turkish. 

Art.  163. — Any  captain,  who  commits,  or  knowingly  allows 
to  be  committed,  any  fraud  with  respect  to  the  list  of  pilgrims, 
or  of  the  bill-of-health  provided  for  by  Article  110,  shall  be 
liable  to  a  fine  of  50  pounds  Turkish. 

Art.  164. — ^Any  ship-captain  arriving  without  a  bill-of-health 
from  the  jwrt  of  departure,  or  without  its  having  been  counter- 
signed at  the  ports  of  call,  or  unprovided  with  the  prescribed 
list,  duly  kept  in  accordance  with  Articles  110,  123,  and  124, 
shall  be  liable,  in  each  instance,  to  a  fine  of  12  pounds  Turkish. 

Art.  156. — Any  captain  convicted  of  having  or  of  having 
had  on  board  more  than  100  pilgrims,  without  a  commissioned 
doctor,  in  accordance  with  the  provisions  of  Article  103,  shall 
be  liable  to  a  fine  of  300  pounds  Turkish. 

Art.  166. — Any  captain  convicte<l  of  having  or  of  having  had 
on  board  more  pilgrims  than  he  is  permitted,  by  the  provisions 
of  Article  110,  to  carrjr,  shall  be  liable  to  a  fine  of  five  pounds 
Turkidi  for  each  pilgrim  in  excess  of  the  proper  number. 

The  pilgrims  in  excess  of  the  proper  number  shall  be  dis- 
embarked at  the  first  station  where  there  is  a  competent  autho- 
rity, and  the  captain  is  bound  to  provide  the  pilgrims  so  dis- 
embarked with  sufficient  money  to  enable  them  to  reach  their 
destination. 

Art.  157. — ^Any  captain  convicted  of  having  disembarketl 
pil^prims  at  a  place  other  than  their  destination,  unless  with 
their  consent,  or  from  imavoidable  cause,  shall  be  liable  to  a 
fine  of  20  pounds  Turkish  for  each  pilgrim  wrongfully  dis- 
embarked. 

Art.  168. — Any  other  infringement  of  the  provisions  relating 
to  pilgrim  ships  shall  be  punished  by  a  fine  of  from  10  to 
100  pounds  Turkish. 

Art.  169. — ^Any  known  infringement  during  the  voyagr?  shall 
be  entered  in  tne  bill-of-health,  and  in  the  list  of  pilgrims. 
The  competent  authority  shall  prepare  a  statement  of  thr>  ntM^ 
and  submit  it  in  the  proper  quarter. 

*  A  Tnrkish  poaod  is  of  the  value  of  224  trtLnn; 
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\n.  A,  No.  L  Art.  160. — ^In  Turkieh  ports,  infring^mente  of  the  provisioM 
relating  to  pilgrim  ships  shall  be  tried  before,  and  the  fine 
imposed  by,  the  competent  authority,  in  accordance  with  the 
provisions  of  Articles  173  and  174. 

Art.  161. — All  agents  required  to  assist  in  carrying  out  the 

{provisions  of  this  Convention  regarding  pilgrim  snips  ehall  be 
iable  to  punishment,  agreeably  to  the  laws  of  their  respective 
countries,  for  any  failure  on  their  part  in  carrying  out  the 
aforesaid  provisions. 
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PART    IV. 
Administration  and  Control. 


I. — The  Egyptian  Sanitary,  Maritime,  and  Quarantine  Board. 

Art.  162. — The  provisions  of  Appendix  III.  of  the  Venice 
Sanitary  Convention  of  January  30th,  1892,  regarding  the  com- 
position, the  functions,  and  the  manner  of  discharge  of  the 
functions  of  the  Egyptian  Sanitary,  Maritime,  and  Quarantine 
Board,  as  provided  by  the  Decrees  of  His  Highness  the  Khedive 
under  the  dates  of  June  19th,  1893,  and  December  25th,  1894, 
and  also  by  the  Ministerial  Order  of  June  19th,  1894,  are 
confirmed. 

The  said  Decrees  and  Order  are  appended  to  this  Convention. 

Art.  163. — The  ordinary  expenses  arising  out  of  tjie  pro- 
visions of  this  Convention,  and  in  particular  those  due  to  in- 
crease of  the  staff  employed  by  the  Egvptian  Sanitary,  Mari- 
time, and  Quarantine  Board,  sliall  be  defrayed  by  an  additional 
yearly  contribution  by  the  Egyptian  Government  of  a  sum  of 
four  thousand  pounds  Egyptian,  which  may  be  paid  out  of  the 
surplus  of  the  lighthouse  dues  remaining  at  the  disposal  of 
that  Government.  Provided  always  that  froni  this  sum  shal} 
be  deducted  the  amount  produced  oy  an  additional  quarantine 
charge  of  10  P.T.  (piastre  tariff)  on  each  pilgrim,  to  be  levied 
at  El-Tor. 

In  the  event  of  the  Egyptian  Government  finding  difficulty 
in  bearing  this  proportion  of  the  expenses,  it  would  be  for  the 
Powers  represented  on  the  Sanitary  Board  to  approach  the 
Khedivial  Government  with  a  view  to  securing  part  of  these 
expenses  being  borne  by  the  latter. 

Art.  164. — It  devolves  upon  the  Egyptian  Sanitary,  Mari- 
time, and  Quarantine  Board  to  bring  into  harmony  wit^  tiie 
provisions  of  this  Convention  the  regulations  it  now  applies  to 
plague,  cholera,  and  yellow  fever,    and   also   the   regulations 
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regarding  arrivals  from  Arabian  ports  in  the  Bed  Sea  during  app.a,Njc 
the  pilgrimage  season.  If  necessary,  it  shall  revise,  to  the  Tramuiioii 
same  end,  the  general  sanitary,  maritime,  and  quarantine  police  Jj^j^ji^jn, 
regidations  now  in  force.  Hanitary 

Conventton, 
To  become  effective,  these  regulations  must  be  approved  by  JJJ'.j.^^ 
the  several  Powers  represented  on  the  Board.  Thomaon. 

II. — The  Constantinople  Superior  Board  of  Health, 

Art.  165. — The  framing  of  the  measures  to  be  taken  with  a 
view  to  preventing  the  introduction  into  the  Turkish  Empire 
and  the  transmission  to  other  countries,  of  epidemic  disease, 
devolves  upon  the  Constantinople  Superior  lioard  of  Health. 

Art.  166. — The  number  of  Turkish  delegates  on  the  Superior 
Board  of  Health,  having  the  right  to  vote,  shall  be  four, 
namely :  — 

the  President  of  the  Board,  or,  in  his  absence,  the  Acting 
President  of  the  meeting.  They  shall  have  a  casting 
vote  only; 

the  Inspector-General  of  the  sanitary  service : 

the  Assistant-Inspector ; 

the  Delegate  acting  as  intermediary  between  the  Board 
and  the  Sublime  Porte,  known  as  Mouhnssebedgi. 

Art.  167. — ^The  appointment  of  the  Inspector-General,  the 
Assistant-Inspector,  and  the  Delegate  before-mentioned,  nomi- 
nated by  the  Board,  shall  be  ratified  by  the  Turkish  Govern- 
ment. 

Art.  168.— The  High  Contracting  Parties  recognise  the  right 
of  Boumania,  as  a  maritime  Power,  to  representation  by  a 
delegate  on  the  Board. 

Art.  169. — ^The  dele^tes  of  the  several  States  must  be  duly 
qualified  doctors,  holding  the  diploma  of  a  European  faculty 
of  medicine,  and  belongmg  to  the  nation  they  represent,  or 
consular  officials  of  rank  not  lower  than  Yice-Consul  or  of 
equivalent  rank.  The  delegates  must  be  in  no  way  connected 
with  the  local  authority  or  with  a  shipping  company. 

These  provisions  shall  not  apply   to   the  delegates   now   in 


Art.  170. — ^The  decisions  of  the  Superior  Board  of  Health, 
carried  by  a  majority  of  itfi  members,  shall  come  into  force, 
without  appeal. 

The  Gt)vemments  signing  this  Convention  agree  that  their 
representatives  at  Constantinople  shall  be  instructed  to  inform 
the  Turkish  Government  of  this  Convention  and  to  approach 
that  Gkivemment  with  a  view  to  securing  its  accession  thereto. 


rnson. 
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».A,No.i.  Art.  171. — ^The  enforcement  and  the  control  of  the  proTisions 
isiation  o^  ^^^^  Convention  regarding  the  pilgrimages  and  of  measures 
niAti  nai  ^^fiT^i^s^  ^t©  introduction  and  the  spreaa  of  plague  and  of 
Sr7**  cholera,  shall  be  entrusted,  within  the  scope  of  the  Constanti- 
eeotton,  nople  Superior  Board  of  Health's  jurisdiction,  to  a  Committee 
i^odore  selected  from  among  members  of  that  Board  exclusivelj^,  and 
""^"  composed  of  representatives  of  the  several  Powers  adhering  to 

this  Convention.  The  representatives  of  Turkey  on  this  Com- 
mittee shall  be  three  in  number;  one  of  them  shall  be  the 
President  of  the  Committee.  When  the  votes  are  equally 
divided,  the  President  shall  have  a  casting  vote. 

Art.  172. — There  shall  be  a  staff  of  qualified  doctors,  well- 
trained  disinfectors  and  mechanics,  and  also  sanitary  guards 
selected  from  persons  who  have  been  officers  or  non-commis- 
sioned officers  of  higher  than  corporal's  rank  in  the  military 
service,  whose  duty  it  shall  be  to  secure,  within  the  jurisdiction 
of  the  Constantinople  Superior  Board  of  Health,  the  proper 
working  of  the  several  sanitary  establishments  enumerated  in 
and  prescribed  by  this  Convention. 

Art.  173. — The  sanitary  authority  of  a  Turkish  port  of  call 
or  of  arrival,  which  has  convicted  anyone  of  an  infringement 
of  the  regidations,  shall  prepare  a  statement  of  the  case,  to 
which  the  captain  is  entitled  to  add  comments  in  writing. 
A  certified  copy  of  this  statement  shall  be  sent,  at  the  port  of 
call  or  of  arrival,  to  the  consular  authority  of  the  countrjr  imder 
whose  flag  the  ship  sails.  The  amount  of  the  fine  imposed 
shall  be  deposited  with  the  consular  authority  or,  if  there  be 
no  consul,  with  the  sanitary  authority.  The  fine  shall  not  be 
definitively  handed  over  to  the  Constantinople  Superior  Board  of 
Health  until  the  consular  Commission,  described  in  the  Article 
next  following,  shall  have  given  judgment  as  to  whether  such 
fine  be  valid. 

Another  certified  copy  of  the  statement  must  be  forwarded 
by  the  convicting  sanitary  authority  to  the  President  of  the 
Constantinople  Board  of  Health,  who  shall  bring  the  document 
to  the  notice  of  the  consular  Commission. 

The  nature  of  the  infringement  and  the  deposit  of  the  fine 
shall  be  noted  upon  the  bill-of-health  by  the  sanitary  or  the 
consular  authority. 

Art.  174. — A  consular  Commission  shall  be  established  at 
Constantinople  to  decide  between  contradictory  statements 
made  by  sanitary  agents  and  incriminated  captains.  It  shall 
be  appointed  yearly  oy  the  consular  authorities.  The  Sanitary 
Administration  may  be  represented  by  a  person  discharging 
the  duties  of  public  prosecutor.  The  consul  of  the  country 
concerned  shall  always  be  invited  to  attend;  he  shall  be  en- 
titled to  vote. 

Art.  175. — ^The  cost  of  providing,  within  the  jurisdiction  of 
the  Constantinople  Superior  Board  of  Health,'  the  sanitary 
posts,  both  x>ermanent  and  temporary,  prescribed  by  this  Con- 
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yention,  shall  be,  in  so  far  as  construction  of  buildings  is    afp.a,no.i. 
concerned,   debited   to   the   Turkish  Government.     The   Con-  xrandaSon 
stantinople  Superior  Board  of  Health  is  authorisedj  if  necessary  ^**»«  ^ 
and  in  case  of  emergency,  to  advance  from  the  reserve  fund  saSSry^"* 
the  necessary  money,  which  shall,  upon  demand,  be  furnished  ^'^T^gy*'"* 
by  the  "Mixed   Commission  entrusted  with   the   revision   of  Dr. Theodore 
sanitary  charges."     In  this  event,  the  Board  must  see  to  the  ThomsoiL 
construction   of  these  establishments. 

The  Constantinople  Superior  Board  of  Health  must  organise, 
without  delay,  the  sanitary  stations  of  Hanikin  and  Kizil- 
Dixie,  near  Bayazid,  on  the  Turko-Persian  and  Turko-Russian 
frontiers,  out  of  the  moneys  now  placed  at  its  disposal. 

The  other  expenses  arising,  within  the  jurisdiction  of  the 
said  Board,  from  the  measures  prescribed  by  this  Convention, 
shall  be  mutually  borne  by  the  Turkish  Government  and  the 
Constantinople  Superior  lioard  of  Health,  as  agreed  upon  by 
die  Government  and  the  Powers  represented  on  the  Board. 

III. — The  Tangier  International  Board  of  Health, 

Art.  176. — In  the  interests  of  the  public  health,  the  High 
Contracting  Parties  agree  that  their  representatives  in  Morocco 
shall  again  direct  the  attention  of  the  Tangier  International 
Board  of  Health  to  the  .necessity  of  carrying  out  the  provisions 
of  the  sanitary  Conventions. 

IV. — Miscellaneous  provisions. 

Art.  177. — ^Each  Government  shall  decide  as  to  the  means 
it  shall  employ  to  secure  disinfection  and  the  destruction  of 
rats.* 


*  The  following  methods  of  disinfection  are  given  by  way  of  goide  :— 

Wettring-appareU  old  rags,  infected  dressings,  papers  and  other  articles  of  no  value 
iboold  be  burnt. 

Feraonal  effects,  bedding,  mattresses  infected  with  plague  can  be  e£Qciently  disinfected 
either  by  means  of  a  high-pressure  steam  disinfecting  chamber  or  a  current-steam  dis- 
infecting chamber  at  a  temperature  of  100°  Centigrade,  or  by  exposure  to  formol 
Taponrs. 

Arklclef.  such  as  coverlets  and  bed-linen,  that  can  be  steeped  in  antiseptic  solutions 
witfaoot  damaee,  can  be  disinfected  by  1  per  1,000  solutions  of  perchloride  of  mercury, 
S  per  100  solonons  of  carbolic  acid,  3  per  100  solutioos  of  lysol  or  commercial  cresyl, 
1  per  100  solutions  of  formol  (one  part  of  the  commercial  solution  of  formaldehyde  at 
10  per  100),  or  1  per  100  solutions  of  the  alkaline  hypochlorites  (sodium  or  potassium). 
that  is  to  say,  1  part  of  the  ordinary  solution  of  commercial  hypochlorite.  The  period  of 
eoDtBiCt  must  obviously  be  long  enough  to  allow  dried  germs  to  be  well  penetrated  by  the 
aattoeptio  solution :  four  to  six  hours  will  suffloe. 

To  seenre  destmction  of  rats,  three  processes  are  now  made  use  of  :— 

(1)  Snlphorons  acid  mixed  with  a  small  quantity  of    sulphuric  anhydride,  driven 

ander  pressure  into  holds  and  mixed  with  the  air.  This  destroys  rats  and  insects 
and  will,  it  is  stated,  destroy  the  plague-bacillus  also  if  the  proportion  of 
salphnro-sulphuric  anhydride  be  su£Qciently  great. 

(2)  Ad  InoombintiDle  mixture  of  carbon  monoxide  and  carbon  dioxide,  passed  into 

holds. 
(S)  Cy^bonio  add  so  employed  as  to  constitute  30  per  cent  of  the  air  in  the  ship. 

The  last  two  methods  kill  rodents  but  it  is  not  claimed  that  they  destroy  insects  or  the 
plagne-bacilhu. 

TbeTecbnioal  Commissicn  of  the  Paris  (1903)  Sanitary  Confnrenoe  specified  the  three 
IdlJowtiig  processes-  a  mixture  of  sulphuro-sulphurio  anhydrides,  a  mixture  of  carbonic 
(ndde  and  carbonic  acid,  and  carbonic  acid,— as  being  among  those  to  which  Governments 
nigbt  rMort,  and  expressed  the  opinion  that  the  sanitary  authority  should,  in  every 
inttaiioe  where  it  did  not  Itself  do  the  work,  superintend  its  performance  and  make  sure 
tlMt  tlM  nte  had  been  killed. 
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App.A^No.1.  Art.  178. — ^The  sums  realised  by  sanitary  charges  and  fines 
may  not,  in  any  instance  whatever,  be  used  for  any  purposes 
other  than  those  under  the  control  of  the  Boards  of  ^ealth. 

Art.  179. — The  High  Contracting  Parties  undertake  that 
their  Public  Health  Departments  shall  frame  a  set  of  instruc- 
tions intended  to  enable  ship  captains,  particularly  when  there 
is  no  doctor  on  board,  to  carry  out  the  provisions  of  this  Con- 
vention regarding  plague  and  cholera,  and  also  to  carry  out 
the  regulations  regarding  yellow  fever. 
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Y.—The  Persian  Gulf. 

Art.  180. — The  cost  of  construction  an4  i^pkeep  of  the  sani- 
tary station  to  be  provided,  in  accordance  with  Article  81  of 
this  Convention,  on  the  Island  of  Ormuz,  shall  be  debited  to 
the  Constantinople  Superior  Board  of  Health.  The  said 
Board's  Mixed  Commission  of  revision  ghall  meet  at  the  earliest 
date  possible  in  order  to  furnish,  on  the  Board's  request,  the 
necessary  moneys  to  be  derived  from  the  available  reserve 
funds. 

VI. — International.  Health  Office. 

Art.  181. — The  Conference  having  taken  note  of  the  resolu- 
tions, hereto  appended,  passed  by  its  Commission  of  Ways  suid 
Means  regarding  the  creation  of  an  International  Health  Office 
in  Paris,  the  French  Government  shall,  at  such  time  as  it  may 
think  fit,  submit,  by  diplomatic  channels,  proposals  on  this 
subject  to  the  States  represented  at  the  Conference. 


PART    V. 
Yellow  Fever. 


^jt.  X82. — ^The  countries  concerned  are  recommended  to 
modify  their  sanitary  regulations  in  such  fashion  as  to  bring 
them  into  harmony  with  the  present  scientific  data  as  to  the 
manner  in  which  yellow  fever  is  transmitted  and,  in  particular, 
as  to  the  part  played  by  mosquitoes  in  carrying  the  germs  of 
the  disease. 
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PART     VI.  APP.A^NO 

Translation 

Adhesion  and  Ratiflcation.  liSSiattona 

Banttary 
Conyenuon« 

190S:  by 

Dr.  Theodora 
Thomson. 


Art.  183. — The  Governments  that  have  not  signed  this  Con- 
vention are  allowed  to  become  parties  thereto  at  their  request. 
Such  adhesion  shall  be  notified,  by  diplomatic  channels,  to 
the  Government  of  the  French  Republic,  and  by  that  Govern- 
ment to  the  other  Governments  that  have  signed  the  Con- 
vention. 

Art.  184. — ^This  Convention  shall  be  ratified,  and  the  ratifi- 
cations thereof  shall  be  deposited  at  Paris  as  soon  as  may  be 
practicable. 

It  shall  be  put  in  force  as  soon  as  it  shall  have  been  made 

Sublic  in  such  manner  as  is  in  accordance  with  the  laws  of  the 
tates  that  sign  it.  As  regards  the  relations  between  the 
Powers  that  ratify  or  become  parties  to  it,  it  shall  replace  the 
International  Sanitary  Conventions  signed  on  January  30th, 
1892,  April  15th,  1893,  April  3rd,  1894,  and  March  19th,  1897. 

The  previous  Conventions,  above  cited,  shall  continue  in 
force  in  the  case  of  Powers  which,  having  signed  or  become 
X>artieB  to  them,  do  not  ratify  or  become  parties  to  this  Con- 
vention. 


PP.A,NO.L 

ftnslstion 

the 

iemational 

litary 

DTention. 

.Theodore 


44 

APPENDIX      I, 

{See  Art.  78.) 


REGULA.TIONS 

Regarding  the  Conyetakce  of  Passenobbs  and  Mails  fkom  Infected 
Countries  through  Egypt  by  Quarantine  Train. 


Art  1. — The  Egyptian  Railway  Executive  that  wishes  to  run  a  qnarantiTie 
train  in  oonneotion  with  ships  arriving  from  infected  ports,  most  give  notice 
thereof  to  the  local  quarantine  authority  not  less  than  two  hours  before  the 
time  of  departure  of  such  train. 

Art.  2. — The  passengers  shall  land  at  a  place  appointed  by  the  quarantine 
authority  with  the  consent  of  the  Railway  Executive  and  the  Egyptian  Govern- 
ment, and  shall  proceed,  without  any  communication,  direct  from  the  ship  to  the 
train,  under  the  supervision  of  a  transit-officer  and  of  two  or  more  sanitary  guards. 

Art.  S. — The  passengers*  personal  belongings,  baggage,  &c.,  shall  be  conveyed 
in  quarantine,  by  the  means  at  the  disposal  of  the  ship. 

Art  4. — In  so  far  as  quarantine  measures  are  concerned,  the  railway  staff  shall 
obey  the  orden  of  the  transit-officer. 

Art.  5. — The  carriages  employed  in  this  service  shall  be  corridor  carriages.  In 
each  carriage  there  shall  be  a  sanitary  guard,  whose  duty  it  shall  be  to  keep 
watch  over  the  passengers.  The  railway  staff  shall  not  hold  any  communication 
with  the  i)assengers. 

A  doctor  on  the  quarantine  staff  shall  go  with  the  train. 

Art.  6. — The  passengers*  heavy  baggage  shall  be  put  in  a  special  van,  which  the 
transit-officer  shall  s^  before  the  train  starts.  (Jpon  arrival,  the  seals  shall 
be  removed  by  the  transit-officer. 

Transfereuce  of  passengers  to  another  train  or  taking  passengers  during  the 
journey  is  prohibited. 

Art.  7. — The  closets  shall  be  furnished  with  pails,  containing  a  certain  amount 
of  antiseptic,  for  the  reception  of  the  passengers*  dejecta. 

Art.  8. — ^No  one,  except  the  staff  absolutely  necessary,  shall  be  allowed  on 
railway-platforms  at  which  the  train  may  have  to  stop. 

Art.  9. — Every  train  may  have  a  restaurant-car.  The  remnants  of  meals  shall 
be  destroyed.  The  staff  of  the  restaurant-oar  and  such  other  railway-servants  as 
have  come  in  contact,  from  any  cause,  with  passengers,  shall  undergo  the  same 
measures  as  the  pilots  and  electricians  at  Port  Said  or  Suez,  or  such  measures  as 
the  Board  may  consider  necessary. 

Art.   10. — ^Passengers    are    absolutely 
whatever  out  of  the  windows,  doors,  ^. 

Art.  1 1. — In  every  train  a  hospital-compartment  shall  be  kept  empty  so  as  to 
secure  isolation  of  the  sick  therein,  should  such  contingency  arise.  This  com- 
partment shall  be  fitted  up  in  accordance  with  the  directions  of  the  quarantine 

If  plague  or  cholera  appear  among  the  passengers,  the  sick  person  shall 
immediately  be  isolated  in  the  special  compartment,  and  shall,  on  the  arrival  of 
the  train,  be  removed  forthwith  to  the  quarantine  lazaret.  The  other  passengers 
shall  proceed  on  their  journey  in  quarantine. 


prohibited    from    throwing    anything 
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Art  12. — If  a  oaae  of  plague  or  of  cholera  oocar  during  the  journey,  the  train 
wUllw  disinfected  by  the  quarantine  authority. 

In  all  instanoee  the  yans  carrying  baggafce  and  mails  shall  be  disinfected 
immediately  after  the  arriyal  of  the  train. 

Art.  13.— The  transference  of  passengers,  bagfgage,  &c.,  from  train  to  ship  shall 
be  effected  in  the  same  way  as  on  arrival.  The  ship  that  takes  the  passengers 
■hall  immediately  be  put  in  quarantine,  and  any  incident  that  may  have  occurred 
during  the  journey  shall  be  noted  on  the  bill-of-health,  with  specific  mention  of 
any  pecsons  that  may  have  been  in  contact  with  the  sick. 

Art  14. — ^The  expenses  incurred  by  the  quarantine  administrative  body  shall 
be  debited  to  whoever  requisitioned  the  quarantine  train. 

Art  15.— The  President  of  the  Board,  or  his  substitute,  shall  have  the  right  to 
ezerdse  supervision  over  the  train  during  the  whole  of  its  journey.  The  President 
may,  moreover,  entrust  the  duty  of  such  supervision  to  a  Mgh  official  (above  and 
beyond  the  transit-officer  and  the  sanitary  guards).  This  official  shall  have 
•ooess  to  the  train  on  his  showing  an  order  sigpied  by  the  President. 
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APPENDIX      I  I. 

(See  Art.  162.) 

[7%t8  Appendix f  consisting  of  the  KhedivicU  Decrees  of  19th  June, 
1893,  and  2bth  December,  1894,  and  of  the  Ministerial  Order 
of  19th  June^  1893,  is  not  here  reprodijiced.'] 


APPENDIX    III 

(See  Art,  181.) 


RESOLUTIONS 
Pawed   bt   the  Ck)MMiS8iON   of  Ways  and    Means   op   the   Sanitary 

CONPXBXHOE  OF  PaBIS  REOARDINO  AN  INTERNATIONAL  HEALTH   OFFICE. 


L— An  Intemationsl  Health  Office  shall  be  established  on  the  lines  followed  in 
the  institution  and  conduct  of  the  International  Office  of  Weights  and  Measures. 
It  shall  have  its  seat  in  Paris. 

XL— The  International  Office  shall  fulfil  the  function  of  collecling  information 
■•  to  the  progress  of  infectious  diseases.  To  this  end  it  shall  receive  information 
giTen  to  it  by  the  chief  Health  Authoritiei  of  the  States  that  are  parties  to  it. 

nL— The  Office  shall  periodically  set  out  the  results  of  these  labours  in  official 
reports,  which  shall  be  communicated  to  the  contracting  Governments.  These 
reports  must  be  made  public. 

lY. — ^Tbe  Office  shall  be  supported  by  oontributions  from  the  oontractiug 
Oovemmenti. 

V. — ^The  Goremment,  in  whose  country  the  International  Office  is  to  be 
eatablisbed,  shall  be  charged  with  the  submission,  within  three  months  of  the 
■igning  of  the  proceedings  of  the  Conference,  for  the  approval  of  the  contracting 
Statoa,  of  B^giuations  for  the  institution  and  conduct  of  that  Office. 
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No.  2. 
>p.A.No.2.   The  West  Indian  Intbr-Colonial  Sanitary  Convention, 

eet  Indian  1904. 

nitary 

invention, 

H-  [Adopted  by  Legislation  in  Barbados,  Jamaica,  Trinidad,  British 

Guiana,  Grenada,  St.  Lucia,  St.  Vincent,  and  tfee   Leeward 

Islands.] 


1.  The  Quarantine  Regulations  annexed  to  the  present  Con- 
vention are  adopted.  The  existing  quarantine  enactments  and 
regulations  in  the  Colonies  adhering  or  acceding  to  this  Conven- 
tion shall  be  repealed  by  such  Colonies  so  far  as  such  enactments 
and  regulations  are  repugnant  to  or  inconsistent  with  this  Con- 
vention and  the  Quarantine  Regulations  annexed  thereto. 

2.  Every  Colony  shall  as  soon  as  possible  notify  by  telegram  to 
the  other  Colonies  the  first  appearance  within  such  Colony  of 
recognised  cases  of  infectious  or  contagions  disease  as  defined  in 
the  Quarantine  Regulations  annexed  to  the  present  Convention. 
Such  notification  shall  be  accompanied  or  promptly  followed  by 
detailed  information  on  the  following  points : — 

(1.)  The  locality  in  which  the  disease  has  made  its  appearance. 

(2.)  The  date  of  its  appearance,  its  source,  and  the  type  which 
it  presents. 

(3.)  The  known  number  of  cases  and  deaths. 

(4.)  In  the  case  of  plague,  whether  that  disease  or  any 
unusual  mortality  has  been  observed  among  rats  or 
mice  in  the  locality. 

(5.)  The  measures  adopted  immediately  upon  the  first  appear- 
ance of  the  disease. 

3.  The  notification  and  the  particulars  specified  in  Article  2 
shall  be  followed  by  information  systematically  furnished  in  such 
fashion  as  to  ensure  that  the  other  Colonies  be  kept  acquainted 
with  the  progress  of  the  disease.  This  information  shall  he  sent 
at  least  once  a  week,  if  practicable,  and  shall  be  as  complete  as 
possible.  It  shall,  in  particular,  indicate  the  measures  adopted 
with  a  view  to  checking  the  spread  of  the  disease  and  shall  specify 
what  steps  are  being  taken  : — 

(1.)  in  the  way  of  medical  and  sanitary  inspection,  isolation, 
and  disinfection  : 

(2.)  in  the  case  of  plague,  to  secure  destruction  of  rats  : 

(3.)  in  the  case  of  yellow  fever  to  secure  destruction  of 
mosquitoefir  on  flnd  n^fif  infected  premises  : 
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(4.)  in    the    case    of    small-pox  to  secure   vaccination  and  app  a  no 

re-vaccination :  ^^f^^^ 

(5.)  to  prevent  transmission  of  the  disease  to  the  other  Colonies,  conveotioii. 


4.  Every  Colony  shall  immediately  inform  any  Colony  within 
^which  there  is  an  infected  place  as  defined  in'  the  Quarantine 
Be^lations  annexed  to  the  present  Convention  as  to  the  measures 
^hich  it  is  proposed  to  take  against  arrivals  from  that  Colony  or 
place ;  and  shall,  in  like  manner,  inform  such  Colony  as  to  the 
modification  or  withdrawal  of  these  measures. 

5.  Colonies  which  have  not  taken  pan  in  the  present  Conference 
or  which  have  not  given  their  adhesion  to  this  Convention  may 
accede  to  it  at  their  request. 

6.  The  present  Convention  shall  remain  in  force  for  five  years 
from  the  date  of  the  comins^  into  operation  of  the  confirmatory 
legislative  enactments  passed  by  the  British  West  Indian  Colonies 
which  give  their  adhesion  to  this  Convention.  During  that  period 
no  alteration  or  modification  of  this  Convention  or  of  the  Quaran- 
tine Regulations  annexed  thereto  shall  be  made  without  the  consent 
of  ail  the  Colonies  adhering  or  acceding  thereto.  It  shall  be  re- 
newed quinqnennially,  without  formal  extension,  unless  one  of 
the  adhering  or  acceding  Colonies  within  six  months  before  the 
expiration  of  the  above-mentioned  quincjuennial  period,  has 
signified  its  intention  of  being  no  longer  bound  by  the  Convention 
or  its  desire  that  the  Convention  should  be  altered  or  modified. 

Quarantine  Ragulations. 

1.  In  these  regulations  : — 

**  Health  Oflicer  "  means  any  duly  qualified  medical  practi- 
tioner appointed  or  emploj-ed  to  act  in  the  execution  of 
these  Regulations,  or  authorised  to  act  for  or  assist  him. 

**  Ship  "  includes  vessel,  boat,  or  other  floating  craft. 

**  Master  "  means  the  master,  officer  or  other  \H*rivm  for  the 
time  being  in  charge  of  any  ship. 

**  Infections  or  contagious  disease  "  means  cholera,  plague, 
yellow  fever,  and  small-)^x,  and  Bhall  not  inclij<le 
typhus  fever,  enteric  fever,  cerebro-spinai  fever,  scarlet 
fever,  diphtheria,  measles,  whooping  cough,  chick^-n- 
pox,  or  dengue. 
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Place  "means  any  clearly  defined  portion  of  territory 
Boch  38  an  island,  a  port,  a  district,  a  parish,  a  town,  or 
a  village. 

^Infected  place ^*  means  any  place  when*  any  inf«;f;tiouH  or 
contagious  disease  exii^ts  :  Provided  that  a  plaie  Hh;ill 
not  be  regarded  as  an  infected  place  becaijH«?  of  the 
exiBtonoe  thereat  of  importe<i  cah<.'S  of  such  ^i'lni'umi  or 
becanse  of  the  occurrence  of  a  single  non-imj/«irU$d 
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App.  A.  No.  2.  '*  Infected  ship  **  means  a  ship  on  board  of  which  a  case  or 

weit  Indian  cases  of  infections  or  contagions  disease  are  present  or 

gwitory  have  occurred  within  a  period  of  seven  days  previous 

^ven  on,  ^  ^^^  ^^^  ^|  ^^  arrival  of  the  ship,  except  in  the  case 

of  small-pox,  when  snch  period  shall  be  twelve  days. 

^  Suspected  ship  '*  means  a  ship  on  board  of  which  a  case  or 
cases  of  infectious  or  contagious  disease  have  occurred 
during  the  voyage  or  during  the  stay  of  such  diip  in 
the  port  of  departure,  but  on  board  of  which  no  fresh 
case  has  occurred  within  a  period  of  seven  days  pre- 
vious to  the  date  of  arrival  of  the  ship,  except  in  the 
case  of  smalUpox  when  such  period  shall  be  twelve 
days. 

'*  Healthy  ship  **  means  a  ship  which,  although  having 
come  from  an  infected  place,  has  had  on  boaM  no  dea^ 
from,  nor  any  case  of,  infectious  or  contagious  disease, 
either  before  leaving  the  port  of  departure,  or  during 
the  voyage,  or  on  arrival. 

*'  Observation ''  means  isolation  of  passengers,  either  in  a 
proper  station  provided  for  that  purpose  or  on  board 
ship,  prior  to  their  obtaining  free  pratique. 

^^  Surveillance ''  means  that  passengers  are  not  isolated. 
They  receive  free  pratique  at  once  and  are  allowed  to 
proceed  to  their  place  of  destination  (the  proper 
authority  of  which  must  be  informed  of  their  arrival), 
there  to  undergo  medical  supervision. 

2.  With  a  view  to  restricting  the  range  of  a])plication  of  these 
regulations  the  measures  therein  specified  shall  be  applied  in 
respect,  not  of  a  whole  Country  or  Colony,  but  only  of  the  infected 
place,  but  this  limitation  shall  apply  only  if  the  Health  Officer 
is  satisfied  that  the  Country  or  Colony  in  which  the  infected  place 
is  situate  takes  the  measures  necessary  to  prevent  export  of 
the  rags,  clothing,  and  bedding  referred  to  in  Article  14  from  that 
place  unless  they  shall  have  been  previously  disinfected,  and  also 
takes  measures  necessary  to  check  the  spread  of  the  disease. 

3.  A  place  shall  cease  to  be  regarded  as  infected  if  the  Health 
Officer  is  satisfied  that : — 

(a)  There  has  been  no  new  case  of  plague  or  cholera  within 
five  days,  of  yellow  fever  within  six  days,  or  of 
small-pox  within  twelve  days  of  the  isolation,  or  of 
the  death  or  recovery  of  the  last  case  : 

{b)  Infected  things  have  been  disinfected  or  destroyed,  and 
that  in  the  case  of  plague,  measures  have  been  taken 
with  a  view  to  the  destruction  of  rats  in  the  infected 
locality,  and,  in  the  case  of  yellow  fever,  of 
mosquitoes  on  and  near  the  infected  premises. 

4.  Every  infected  or  suspected  ship  and  every  ship  arriving 
from  an  infected  place  shall  be  inspected  as  soon  as  possible 
after    arrival   by    the  Health  Officer     The    Health  Officer  may 
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board  any  ship  arriving  in  the  waters  of  the  Colony,  and  inspect  app.  ▲.  Ka  a 
every  person  in  the  ship.    He  may,  if  he  think  proper,  call  for  ^^^  IZu^^ 
inspection  of  the  ship's  books  and  papers,  and  he  shall  nse  every  S£^iJ2^ 
lawful  means  which  may  seem  to  him  expedient  for  ascertaining  uoj^"*^ 
the  state  of  health  of  the  persons  on  board  and  the  sanitary 
condition  of  the  ship. 

The  Master  of  any  ship,  or  any  other  person,  shall  answer 
truly  and,  if  required,  in  writing  and  on  oath,  all  sach  questions 
pnt  to  him  by  and  give  all  such  information  to  the  Health 
Officer  as  may  be  necessary  for  any  purpose  of  these  Regula- 
tiana. 

5.  In/eded  ships  shall  be  dealt  with  as  follows  :— 

(a)  The  sick  shall  as  soon  as  possible  be  removed  from  the 

ship  and  isolated  : 

(b)  The  other  persons  on  board  shall  be  permitted  to  land 

and  be  kept  under  observation  or  subjected  to  sur- 
veillance. When  observation  is  resorted  to,  the  period 
shall  not  exceed  five  days  in  the  case  of  plague  and 
cholera,  six  days  in  the  case  of  yellow  fever,  and 
twelve  days  in  the  case  of  small-pox.  When  sur- 
veillance is  resorted  to,  the  period  shall  be  the  same 
as  that  of  observation  save  in  the  case  of  plague  when 
it  may  be  extended  to  a  period  not  to  exceed  ten  days. 
In  applying  these  measures  the  date  of  the  last  case 
and  the  condition  of  the  ship  should  be  taken  into 
account: 

(e)  Clothing  and  articles  belonging  to  the  passengers  or  crew 
which,  in  the  opinion  of  the  Health  Officer,  are 
infected,  shall  be  disinfected  or  destroyed  : 

(d)  Those  parts  of  the  ship  that  have  been  occupied  by  the 

sick  shall  be  disinfected,  and  also  such  other  parts 
of  the  ship  as  the  Health  Officer  may  regard  as 
infected : 

(e)  In  the  case  of  plague,  measures  shall  be  taken,  either 

before  or  after  discharge  of  cargo  to  secure  the 
destruction  of  rats  on  board.  This  operation  shall  l^e 
commenced  as  soon  and  carried  out  vkith  as  little 
delay  as  possible,  and  its  duration  shall  not  in  any 
case  exceed  forty-eight  hours  : 

(/)  In  the  case  of  yellow  fever  measures  shall  be  taken  to 
secure  the  destruction  of  mosquitoes  and  their  larv^f; 
onboard : 

{g)  In  the  caae  of  cholera  the  bilge  water,  after  preliminary 
disinfection,  shall  be  pumpe^l  out,  and  the  drinking 
water  on  board  may  be  replaced  by  a  frfrfih  supply  of 
wholesome  water. 

^When  such  measures  as  the  Health  Officer  may  have  deernf;d 
***w>ary,  in  accordance  with  the  provisions  of  this  article,  have 

nf09  \> 
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*p.A,Nar.  been  carried  out,  Buch    ship  shall    immediately  therenpon  be 

601  Si^      admitted  to  free  pratique. 

koitarr 

mtBiion.  g   Suspected  ships  shall  be  dealt  with  as  follows  :— 

(a)  The  passengers  and  crew  may  be  subjected  to  sur- 
veillance during  a  period  which  shall  not  exceed  five 
days  in  the  case  of  plague  and  cholera,  six  days  in  the 
case  of  yellow  fever,  and  twelve  days  in  the  case  of. 
small-pox.  The  period  of  surveillance  shall  date  from 
the  arrival  of  the  ship  : 

(&)  Paragraphs  (c),  (d),  and  (g)  of  Article  5  shall  also  al)ply 
to  suspected  ships;  and  the  measures  specified  in 
paragraphs  (e)  and  (/)  should  also  be  applied. 

When  such  measures  as  the  Health  Officer  may  have  deemed 
necessary,  in  accordance  with  the  provisions  of  this  article,  have 
been  carried  out,  such  ship  shall  immediately  thereupon  be 
admitted  to  free  pratique. 

7.  Healthy  ships  shall  be  admitted  to  free  pratique  imme- 
diately on  arrival,  irrespective  of  the  nature  of  their  bill  of 
health.  They  may,  however,  at  the  discretion  of  the  Health 
Officer,  be  subjected  to  the  measures  specified  in  paragraphs  (c), 
(tf),  (/)  and  (g)  of  Article  5  ;  and  the  passengers  and  crew  may 
be  subjected  to  surveillance  which  shall  not  exceed  five  days  in 
the  case  of  plague  and  cholera,  six  days  in  the  case  of  yellow 
fever,  and  12  days  in  the  case  of  small-pox.  The  period  of 
surveillance  shall  date  from  the  departure  of  the  ship  from  the 
infected  place.  It  is  to  be  understood  that  the  application  of  the 
measures  specified  in  paragraph  (c)  of  Article  5  can  be  justified 
only  by  special  reasons,  and  that  those  of  paragraph  (e)  of 
Article  5  are  not  to  be  applied  as  a  general  rule.  In  those  cases 
where  the  provisions  of  paragraph  (e)  of  Article  5  are  applied, 
the  operation  shall  not  in  any  case  exceed  24  hours,  and  shall  not 
interfere  with  the  free  circulation  of  passengers  and  crew  between 
ship  and  shore. 

8.  If  in  a  healthy  ship  the  rats  on  board  are  found  to  be 
suffering  from  plague,  the  Health  Officer  shall  visit  the  ship  and 
measures  shall  be  taken  as  in  paragraphs  (c)  and  (e)  of  Article  5  ; 
the  parts  of  the  ship  that  the  Health  Officer  may  regard  as 
infected  shall  be  disinfected  ;  and  the  passengers  and  crew  may 
be  subjected  to  surveillance  which  shall  not  exceed  a  period 
of  five  days  after  arrival,  unless  in  exceptional  cases  when  such 
period  may  be  extended  to  10  days.  If  unusual  mortality  has 
been  observed  among  the  rats  on  a  healthy  ship,  the  Health 
Officer  shall  visit  the  ship  and  a  bacteriological  examination  of 
the  rats  shall,  when  practicable,  be  made  as  quickly  as  possible. 
If  it  is  thought  necessary  to  resort  to  measures  of  rat-destruction 
these  shall  be  carried  out  as  specified  in  paragraph  (e)  of 
Article  5.  Until  all  suspicion  of  plague  is  removed,  the  pas* 
sengers  and  crew  may  be  subjected  to  surveillance  during  the 
time  specified  in  this  Article  in  respect  of  ships  on  board  of 
which  rata  nre  f(>iind  to  b^  aofFerln^  from  plague, 
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9.  Whenever  the  mastery  the  shipowner,  or  zhA  ship^/vn^ra   Mrt.JLS^ 
agent  ahall  so  demand,  the  Health  Officer  of   :he    por?  tnall 
fnmiBh  him  with  a  certificate  that  measnree  for  the  'IriscrnciE'vri  of 
rats  have  been  applied,  and  specifring  ihi?  reaaou  whj  :h-?7  Lyi 
been  applied. 

Ptorangers  arriving  by  an  infected  vessel  sh^ll  rj^  rn'iivr^l  Vj  a 
certificate  from  the  Health  Officer  indicanlu  uhe  l/w^  -^f  r.hrr:r 
arrival  and  the  measures  to  which  thev  aci'l  cLrlr  r.iu;^-v*?  i^t* 
been  subjected. 

10.  Ships  from  an  infected  place  which  have  he^n  ii3::.f!<y:iu^ 
shall  not  again  be  subjected  to  sanitary  measnires  on  th^Lr  vni^ 
in  another  port,  if  in  the  opinion  of  th*?  H^zh  O'^.^t  'A  irAi'-':^ 
port  the  measures  applied  were  efface: vc.  nLiesH  &  fre«L  c^aa^^  of 
infectious  or  contagious  disease  has  occ^irr«:ti  \t.  !»i;ri  rlr.^^^ 
disinfection  or  unless  they  have  asain  r:^!!':'!  -&:  ir.  ::.5^:?^>1  ;»!^:i^. 
A  ship  shall  not  be  regarded  as  havir^/2allrti  -im  ^  ''^\:ua  it  '.'  c^j^a 
merely  disembarked  passengers  ani  '.Lrlr  cr;kjr;n,?r:  ^r  ii.^.*^ 
without  having  been  in  communrcacio^  -i"::^  ".:.*  rl-. •-.?*. 

11.  Where  a  ship  has  passengers  on  boori  -srio  ;^-7  Ir.  %  :. -.r.j  vr 
otherwise  unwholesome  condicion.  or  La  'iTfrr:rr.,Tff  l^*:  -^-.-r^  p**- 
sengers,  emigrants,  or  otherwise,  ih,^  HrAlzh.  Oifl/^^r  r^j.  -f  .r/;..f 
opinion  it  is  desirable,  with  a  view  ^if  ix*:T^rr.[r.:3t  \:.^.  .r.'rA  •.'-..or. 
of  any  infectious  or  concasious  ^Wr^-uaf-..  ^:A  ^^r,  ;.:•  -.r:.-..?;.-./ v* 
that  effect,  subject  persons  on  t'/ir  i  v>  -/•.•^•-i:.','.  .ir  v>  **.••^*..- 
lance  f  or  such  peiio>l  as  he  Hiay 'iir^r.-  Ti'^.-  frz^^^jw-:.:./  v.«r  .:.»^ryy: 
specified  for  the  panicular  dL«i>:an<:  \:.  ^'{ri^ryr:,  .:.  -.s^rt^m,'.,:.  V  fA 
Articles. 

12.  Where  measures  of  ohiarrs-iS-'-r.  ^*r  = -r**-r....ir..'.i%  i.-*  ;,f v 
scribed  the  Health  Officer  Etaj  ezrs:^*.  fr'.::!  -.-.r:.-  i,:.;...^:..',:.  %;.  v 
person  who  is,  in  his  opitson.  Lniz."::*  "'.  "i:.*  ..-.*rc::  v..«  ^-  '//;.- 
tagiouB  disease  on  account  of  wh.-::.  •.r.r*e  :r.r?i.* -..•*:?<  *:.•*  ^^y..>i\, 

13.  Where  these  ReguEatiosu  prr-ili^  •.:.-*;•.  i  .c-^r^r^^.r.  .v.Ar  •>•: 
permitted  to  proceed  to  L ': «  p  [.-»'i«r  v?  :  ^r. '.  :..i : .  v;.  »:  •-  .  ,*''.^.  v, 
Borveiliance,  the  Health  OfL^rr/'-'rfvf'rr  iri:.:.- /  <•.•,;.  ><?*■;;.. *«.',ri, 
must  be  satisfied  that  it  l»  r-A&vriA^.j  ;.r *.  a-..^  ".-.a.:  v.*  ;>r;''Ar.  *-, 
whom  it  is  granted  will  d-iij  o-a::.;  -».'.-.  ::.=:  o.;.  :.'.i/,;..<  ^5 
Barveillance,andpenmselo&, ii  ^rkr.-.oi-f.i^..  ••=:  \/.:.  :.•..* f'...^^.;.i^ 
conditions  :— 

(a)  He  mufi  sati^  thrr  Hral:;.  0/5. •;^'  %-.'!   v.   .-..i:  '.*v.»:,  i'.- 

tended  place  of  ^1^*-^:-.^ *../:.-  i.v:  .•-.r  ;...i--,^  v?  r->r..: -<*,,'.*-, 
thereat: 

(6)  He  must  a^ree  to  ;.^r^^^r.:  ':,.:: j^r-..*  *.'.  *  *.'jfc..  ;y/*:':^:.'.'. 
himself  f'.r  ccwil'A.  r-j^r-.f.v:.  :  ..•■v  '•'—  j'^Tr^-^.r^/l 
perioi^ar.i  ::■:  s:/*;.  v/.-^iV-  •^'-  './ v-.r  r.'.'i.r.i.  0:f. '.'■;.* 
to  dep«si 5  ^  »Ti  r:::  :. , :  ^  r .'.•r*^ : . :.  ;^  '  *■  '*  y-  ■  '•  ■*  -^  •  ■•  -•  •  '•  •'• 
may  be  forf«-rf*l  If  r:^  ii..  v,  *»-,  ;,''*r^:.-.'.  /...v.*:*:.?  : 

(tf)  Tkepboe  m^.^:,  l::*  :i.^  '.;.;:.:>;•  ,?  ::.«:  ii'?*.Vx  Orf.-hr.  >^ 
eonveniently  sLi'T^aTi^  ivf  :i.-%  nr-^i-i-'A^  fc*,;i-:r.:fc.o/i- 
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jpp.A,No.  a.  If  the  Health  Officer  is  not  satisfied  as  herein  required,  or  if 
^fltfk^iaii  *^®  person  fails  to  comply  with  paragraphs  (a)  and  (b)  hereof,  the 
Sim  Health  Officer  may  detain  him  under  observation,  or  direct  him 

wTwitioii,  ^^  proceed  to  a  specified  place  and  there  remain  under  medical 
supervision  during  the  prescribed  period.  In  the  latter  case  the 
provisions  of  paragraph  {b)  hereof  may,  at  the  discretion  of  the 
Health  Officer,  be  applied  to  such  person.  Provided  always  that 
in  the  case  of  small-pox  a  person  may  be  required  to  produce  to 
the  Health  Officer  satisfactory  evidence  of  having  been  success- 
fully vaccinated,  or  re-vaccinated  within  the  ten  years  im- 
mediately preceding,  or  of  his  being  otherwise  immune  to  the 
disease,  and  that  such  persons  may  in  the  absence  of  such  evidence 
be  detained  under  observation  for  the  prescribed  period. 

In  the  case  of  a  Healthy  Ship  the  measure  authorized  by  the 
foregoing  proviso  must  not  be  applied  to  passengers  who  have  not 
eml^rked  or  gone  ashore  at  the  infected  place,  and  it  should 
not  be  applied  to  those  passengers  who  embarked  or  went  ashore 
at  the  infected  place,  if  the  circumstances  of  their  stay  there  afford 
reasonable  evidence  of  non-infection. 

14.  Merchandise  shall  be  disinfected  only  when,  in  the  opinion 
of  the  Health  Officer,  it  is  infected  :  Provided  always  that,  in  the 
case  of  plague,  cholera,  and  small-pox,  clothing  and  bedding 
which  have  been  used,  and  rags,  maj^,  when  imported  from  an 
infected  place  as  merchandise,  be  subjected  to  disinfection  even  in 
the  absence  of  evidence  that  they  are  infected,  or  their  intro- 
duction into  the  Colony  may  be  prohibited,  except  that  in  the 
case  of  cholera,  rags  compressed  in  bales,  if  in  the  opinion  of  the 
Health  Officer  they  are  free  from  infection,  shall  not  be  subjected 
to  the  provisions  of  this  article.  Provided  further  that  in  the  case 
of  yellow  fever,  merchandise  shall  under  no  circumstances  be 
liable  to  disinfection  or  prohibition. 

The  measures  specified  in  this  article  are  the  only  measures  that 
can  be  applied  in  respect  of  merchandise.  The  entry  of  live 
stock  into  any  Colony  shall  not  be  prohibited  because  of  the 
existence  of  an  infectious  or  contagious  disease  in  the  place  from 
whence  they  have  come  or  on  board  the  ship  in  which  they  are 
conveyed. 

15.  When  merchandise  has  been  subjected  to  disinfection  in 
pursuance  of  provisions  in  these  Regulations,  the  owner  or  his 
agent  shall  be  entitled  to  a  certificate  from  the  Health  Officer 
indicating  the  measures  that  have  been  taken. 

16.  Nothing  in  these  Regulations  shall  render  liable  to  de- 
tention, disinfection,  or  destruction  any  article  forming  part  of 
any  mail  (other  than  a  parcel  mail)  conveyed  under  the  authority 
of  the  postal  administration  of  any  Government,  or  shall  pre- 
judicially affect  the  delivery  in  due  course  of  any  such  mail 
(other  than  a  parcel  mail)  to  the  Post  Office. 

The  only  measures  which  parcel  mails  may  be  subjected  to 
shall  be  disinfection  or  destruction  of  articles  which  are  in  the 
opinion  of  the  Health  Officer  infected. 

17.  When  any  port  within  the  Colony  is  an  infected  place, 
measures  shall  be  taken  to  prevent  the  embarkation  at  such  port 
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of  any  person  showing  symptoms  of  infectious  or  contagious    app.a.no.3 
disease.      To  this  end,  every  person   taking  passage  on  a  ship  westindiAa 
leaving  such  port  shall  be  examined  by  the  Health  Officer  im-  g^^^'^'T^ 
mediately  before  departure  of  the  vessel.    Such  examination  shall,  gJJJ«>**<»« 
as  fiEtr  as  practicable,  be  made  by  day  and  on  shore.    Measures 
shall   be  taken  to  prevent  the  exportation   of  merchandise   or 
articles  which  the  Health  Officer  may  consider  infected  unless 
roch  merchandise  or  articles  shall,  in  the  first  instance,  have  been 
disinfected  on  shore  under  his  supervision.    Measures  shall  be 
taken  to  prevent  rats  in  the  case  of  plague,  and  mosquitoes  in  the 
case  of  yellow  fever  from  gaining  access  to  ships.    When  access 
of  mosquitoes  to  the  ship  cannot  be  prevented,  measures  should 
be  taken  immediately  before  departure  of  the  vessel,  to  secure 
deatmction  of  the  mosquitoes  on  board.     In  the  case  of  cholera, 
care  shall  be  exercised  that  drinking  water  Uiken  on   board  is 
wholesome.    The  Health  Officer  shall  give  to  the  master  of  the 
4up  a  certificate  stating  in  detail  the  measures  taken. 

18.  When,  in  the  case  of  a  healthy  ship  from  a  port  which  is  an 
infected  place,  the  Health  Officer  at  the  port  of  arrival  is  satisfied 
that  the  measures  specified  in  Article  17  have  been  efficiently 
carried  out,  such  ship  shall  be  exempted  from  the  measures 
specified  in  Article  7.  Provided  always  that  if  the  period 
specified  in  that  article,  and  dating  from  departure  of  the  ship 
trom  the  infected  place,  shall  not  have  been  completed,  the 
passengers  and  crew  may  be  subjected  to  surveillance  of  such 
duration  as  is  necessary  to  complete  the  period. 

19.  No  measures  shall  be  taken  against  any  ship  merely  because 
it  has  come  from  or  called  at  any  place  where  typhus  fever, 
enteric  fever,  cerebro-spinal  fever,  scarlet  fever,  diphtheria, 
meaalea,  whooping  cough,  chicken-pox  or  dengue  exibtt<.  If  a 
case  or  cases  of  any  of  these  diseases  have  occurred  on  board  a 
ship  before  leaving  the  port  of  departure,  during  the  voyage,  or 
on  arrival,  the  measures  that  may  be  applied  shall  be  limited  to 
isolation  of  the  sick,  disinfection  of  infected  clothing,  bedding 
and  effects,  and  of  the  compartment  of  the  vessel  occupied  by  the 
dck,  and  surveillance  of  those  who  have  been  in  contact  with  the 
lick  person  or  persons. 
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To  the  Right  Honourable  Alfred  Lttteltok,  M.P.,  His  Majei^s  Prino^ 
Secretary  of  State  for  the  Oolonies. 

Sir,— We,  the  Delegates  appointed  by  onr  reroectiire  Govemmente  to 
repreflont  them  at  a  Conference  of  the  seyeral  British  Weet  Indian  Oolonies  held 
in  Barbados  to  consider  the  question  of  quarantine  in  these  ColonieB  and  the 
substitution  for  the  existing  systems  of  uniform  precautionary  meaanres  ol  a 
different  nature,  haye  the  honour  to  report  as  follows  :— 

2.  The  Conference  assembled  at  Bridgetown,  Barbados,  on  Monday,  the  25ili 
of  April,  1D04,  and  was  opened  by  the  Goyemor,  Sir  Frederic  Mitohell  Hodgson, 
K.C.Sf  .G.,  and  continued  Its  sittings  on  each  day  in  that  week  and  on  fiye  days 
in  the  following  week,  Aprii  25th  to  May  Sth  iMoluiive,  under  the  pcesidenfflr  ^ 
Mr.  William  Henry  Stoker,  K.C.,  Attomey-General  of  Barbados ;  Dr.  Theodore 
Thomson,  one  of  the  Inspectors  of  the  Local  Goyemment  Board  of  England  and 
Wales,  was  in  attendance  throughout  the  proceedings.  The  duties  of  Seoretaiy 
were  performed  by  Mr.  W.  H.  Allder,of  the  Colonial  Secretary's  Oi&oe,  Barbados. 

8.  The  following  initial  Resolution  was  passed  : — 

(1.)  '*Tbat  in  view  of  the  deyelopment  of  medical  sdenoe  it  is  possible,  and 
in  the  interests  of  trade  and  communication  necessary,  to  discard 
some  of  the  restrictions  which  haye  in  the  past  been  thought  essential 
in  the  British  Wo.<tt  Indian  Colonies  for  guarding  against  the  intro- 
duction of  iofoctiouH  and  contagious  diseases,  and  to  subetitnto 
precautionary  measures  of  a  different  nature. 

(2.)  "  That  suoh  measures  as  may  be  adopted  in  lieu  of  the  existing  qrsteras 
sliould  bo  uniform  ;  and 

(3.)  **  That  Huoh  moanurcs  may  most  conyeniently  be  embodied  in  a  Conyen- 
tion  to  be  adopted  and  adhered  to  for  a  term  of  years  by  the  seyecal 
Colonial  Goyernments  represented  at  this  Conference.** 

4.  In  forlheranci)  of  this  Resolution  we  recommend  that  the  Conyention 
contained  in  tho  Appondix  to  this  Report,  with  the  Regulations  annexed  to  the 
Conyention,  be  entered  into,  adopted,  and  adhered  to  by  the  seyeral  Goyernments 
represented  at  this  Con  fore  noe. 

R.  It  is  in  our  opinion  desirable,  with  the  yiew  of  enlarging  the  sphere  of  the 
Conyention,  that  steps  be  taken  to  invite  neighbouring  Bntish  Colonies  and 
adjacent  Foreign  Countries  and  Colonies  to  accede  thereto. 

6.  The  reoommAndatory  Resolutions  ap(x>nded  to  this  Report  were  passed  bj 
the  Conference.  Witli  a  view  to  limiting  as  far  aa  po3sible  the  points  of  agree- 
ment between  tho  Colonics,  wo  did  not  consider  it  desirable  to  include  their 
subject  matter  in  the  C'Onvontion,  but  we  oonsider  these  supplementary  recom- 
mendations of  importance,  more  especially  that  relating  to  the  proposed  creation 
of  a  Central  Quarantine  Authority. 

7.  A  Committee  of  three  medical  Delegates  in  conjunction  with  Dr.  Thomson 
was  appointed  to  report  en  the  methods  of  disinfection,  &o.,  and  the  Conference 
has  decided  to  append  to  the  Report  certain  transcripts  for  the  guiduioe  of  the 
Health  Officers.  These  transcripts  are  from  the  International  Oonyentions  of 
1897  and  1903,  and  from  the  Quarantine  Laws  and  Regulations  of  the  United 
States,  1903,  as  well  as  from  a  paper  by  Dr.  Guiteras  in  the  Public  Health 
Reports  of  the  United  States  of  July,  1903. 

8.  On  behalf  of  the  Colonies  we  represent,  we  desire  to  place  on  record  our 
sense  of  the  further  debt  of  gratitude  owed  by  the  West  Indies  to  your  prede- 
cessor in  Office,  Mr.  Joseph  Chamberlain,  for  his  action  in  conyenin^  this 
Conference,  the  results  of  which  to  trade  and  communication  in  this  pait  of  the 
world  cannot  fail  to  be  beneficial ;  and  which  will,  we  trust,  be  substantial 
eyidence  that  it  is  possible  for  the  West  Indian  Colonies  to  act  in  unison  for 
definite  public  objects  through  the  medium  of  representatiyes  delegated  by  the 
seyeral  Goyernments. 
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9.  Our  appreciation  of  Mr.  Chamberlain'B  action  in  thiB  matter  is  enhanced  by     ^^^^  j^  ^q^ 

the  wiadom  of  bis  deoinon  to  a£ford  our  Conference  the  advice  and  assiBtanco  of  

an  Expert  in  the  sobject  with  which  we  have  been  entmsted,  and  we  cannot  Weitbdlan 

mak  too  highly  of  the  valnable  aid  ^  hich  we  have  received  from  Dr.  Theodore  crarra^oii. 

Tliomson,  who  wu  selected  for  that  purpoee.    If,  as  we  hope,  onr  laboars  result  1901 

in  racoees,  snoh  snocees  will  in  great  measure  be  duo  to  the  important  part  taken 
in-  oftr  deliberatioofl  by  Dr.  Thomson,  whoee  knowledge  of  the  details  of  the 
mbf eots  diwossed  was  freely  placed  at  our  disposaL 

10.  The  Minutes  of  our  proceedings  are  appended. 

We  have,  &o., 

J.B.G0DFBBy,  i  Briti*h  Guiana. 

J.  F.  Donovan.    Delegate  for  Jamaica. 

W.  H.  Fbetz.  J       ^*^  Islands. 

L^.^cC^THi  I  ^^^^«^^  ^^'  Trinidad. 
^.T5L.?cT"^^'  l^ele^at^for^^^^ 
Wm.  Low.  I  ^»^^- 


House  of  Assembly  Room, 

Barbados,  6th  May,  1904. 


W.  H.  Stokeb, 

President;  of  the  Conference. 
W.  H.  Alldek, 

Secretary  to  the  Conference. 


Rboommekdatobt  Resolutions. 

1.  Smolted  .*"**  That  to  ensure  the  due  obseryonce  of  the  Convention  by  the 
sertml  Cokmiea  concerned  and  to  secure  that  disputed  questionb  arising  out  of 
the  Begnlations  be  authoritaUyely  settled,  and  also  for  the  purpose  of  deciding 
whether  any  disease  known  to  exist  in  any  Colony  is  one  of  tno  infectious  or 
oontagions  diseases  defined  by  the  Regulations,  it  is,  in  the  opinion  of  this 
Oonference,  neoessary  to  create  a  Central  Quarantine  Authority  for  the  West 
Indian  Colonies,  to  consist  of  one  representative  appointed  by  each  of  the 
Goremments  adhering  or  acceding  to  the  Convention,  and  a  President  to  be 
appointed  by  the  Semtar^  of  State  for  the  Colonies,  such  authority  to  bo 
eonatitnted  as  soon  as  possible  after  the  ratification  of  the  Convention,  and  to 
mast  when  summoned  by  the  President  upon  the  requisition  of  any  two  of  such 
GofwnmentSi  and  at  such  place  as  he  may  direct.** 

9.  lis$olred : — "^  That  in  the  opinion  of  this  Conference  the  provision  by  each 
oltha  Gohmiea  adhering  or  acceding  to  the  Conventioa  of  an  Observation 
Rtotion,  and  aa  Isolation  Hospital,  adequate  in  size  and  equipment  to  the  volume 
of  the  pasienger  trafllo  of  eadi  Colony  is  indispensable  to  the  successful  working 
of  a  pcQ^iar  preoautioiiary  system  against  the  introduction  of  infectious  or 
eontagions  diseases.** 

8.  B^mUt^  :—^  That  in  the  opinion  of  this  Conference  it  is  essential  to  the 
nooen  of  Ihe  ^ystan  of  surveillance  of  passengers,  provided  for  by  the  Rog^la- 
tionsi  that  no  feet  shoold  be  payable  by  such  passengers  for  medical  supervision.'* 

4.  R^ted  ;— "  That  in  Uio  opinion  of  this  Conference,  so  as  to  facilitate  the 
•mcicnt  worlutf  ^' tEeee  Hejprulations,  it  is  desirable  that  a  law  to  make  com* 
^  tha.notmcation  of  infectious  and  contagious  disease  as  defined  in  these 
I  be  adopted  in  those  Colonies,  where  such  a  law  does  not  obtain.** 
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rp.A,Ko.2.  WicsT  India:}  Quabaktine  Confsbencb,  1904. 

BrtlDdiu  Report  ok  Methods  of  Disikfegtiok. 

Qventioii,  We,  the  Committee  appointed  to  report  on  the  methods  of  Disiiifection,  beg  to 

^  submit  the  following  :— 

We  reoommend  that  there  should  be  an  appendix  to  the  Regulations  headed : 
"  Information  oonoeming  methods  of  Disinfection  for  the  guidance  of  Health 
Officers." 

This  information  should  consist  of  transcripts  from  the  International  Sanitary 
CouTentions  of  1897  and  1903,  and  from  the  Quarantine  Laws  and  Regulations 
of  the  United  States,  1903,  and  from  a  paper  by  Dr.  Guiteras  on  the  Public 
Health  Reports  of  the  United  States,  July  Slst,  1903. 

The  extracts  \ve  recommend  are  attached  to  this  report. 

We  desire  to  acknowledge  the  valuable  assistance  given  us  by  Dr.  Theodore 
Thomson  in  dealing  with  this  matter. 

J.  A.  DbWolf, 

Chairman. 

H.  A.  Alfobd  Niouolls. 
John  Hutsok. 
Barbados,  May  1, 1904. 


Information  Conoebnino  Methods  of  Disinfection,  &g.,  fob  the 
Guidance  of  Health  Officebs. 

ExTBACTS  from  the  International  Sanitary  Convention  of  1897. 

Inbtbuctions  becommended  begabdino  the  method  of  disinfection; 

1.  Old  clothes,  old  rags,  infected  dressings,  papers,  and  other  articles  of  no 
value  should  be  destroyed  by  fire. 

2.  Under-clothing,  bedding,  clothes,  mattresses,  carpets,  &o.,  which  are  oon- 
taminated  or  suspected  should  bo  disinfected  in  disinfecting  chambers  at  normal 
pressure,  or  at  a  pressure  of  from  ono'and^ii'hcklf  to  two  atmospheres,  with  or 
xoithout  circulation  of  saturated  steam. 

Before  a  disinfecting  chamber  can  be  n  garded  as  efficient  for  the  purposes  of 
disinfection,  it  must  be  subjected  to  tests,  with  the  aid  of  a  signal  thermowteter, 
showing  the  moment  when  the  temperature  in  the  middle  of  a  mattress  rises  to 
at  least  lOO""  (Centigrade). 

To  ensure  that  the  disinfection  is  efEeotive,  this  temperature  must  be  main- 
tained for  from  10  tD  15  minutes. 

3.  DiBinfecting  solutions — 

(a)  Solution  of  corrosive  sublimate,  of  1  part  in  1,000,  with  the  addition  of  10 
parts  of  chloride  of  sodium. 

The  solution  should  be  coloured  with  aniline  blue  or  indigo.  It  should  not  be 
placed  in  metal  vessels. 

(h)  A  6  per  cent,  solution  of  pure  crystallized  carbolic  acid,  or  6  per  cent,  of 
crude  commercial  earhotio  add  in  a  warm  solution  of  soft  eoap, 

(e)  Freeh  slaked  lime.* 

•  To  get  very  stronf  slaked  lime,  take  lime  of  good  quality,  slake  it,  by  moistenioff  it 
gradually,  with  half  its  weight  of  water.  When  the  operation  is  completed,  put  the 
powder  in  a  carefully  corked  receptacle,  and  place  it  in  a  dry  spot.  As  each  kilogramme 
of  hme  absorbs  500  grammes  of  water  in  order  to  become  slack,  it  acquires  a  volume  of 
3  litres  9001  and  it  is  sufficient  to  dilute  it  with  double  its  volume  of  water,  say  4  kilo- 
grammes 400  grammes  to  obtain  a  whitewash  which,  will  be  of  about  ao  per  cent  strength 
of  lime. 
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4.  Spedal  instmcdoiis  to  be  obflerTed  in  the  emplojmeiit  of  disinfectiiig     Aff.iL,2?o.1 
•dlntUniB.  ' — 

WMtlBdJM 

Hie  linen,  clothing,  and  articleB  aoiled  by  the  ezcma  of  patienu  should  be    ^j^^JL^ 
■naked  in  the  solation  of  oorrosiTe  snblimate.    The  flolndon  of  pore  oerbolic  aeid.    uoi**'^'''' 
■nd  the  solnticm  of  toap  and  carbolic  add.  are  perfectly  suitable  for  the  tame 
pnzpoae.    The  artidea  uioold  remain  in  the  solution  for  at  lea»t  six  honrs. 

Artfc^e*  which  cannot  be  anbjecteil  to  the  temperatnze  of  the  disinfecdnf; 
chamber  (100^  Centignde)  without  injury,  euch  as  leather  goods,  wooden  artide;^ 
■fcnck  together  with  glne,  felt,  yelTet,  silk,  kc^  &honld  be  washed  with  the 
Kdation  of  oorToaive  sablimate ;  coins  can  be  didnfected  with  the  solntion  of 
scap  and  carbolic  acid. 

Fecaona  in  attendance  on  the  sick  should  wash  their  hands  and  faces  with  the 
tdlation  d  oorroeiye  sablimate,  or  with  one  of  the  carbolic  ^iolntion!(. 

The  carbolic  solutions  will  be  useful  more  particularly  for  disinfecting 
arfeidca,  such  as  metals,  instruments,  kc^  which  can  neither  be  subjected  to  a 
tampeimtare  of  100°  Centigrade,  nor  placed  in  contact  with  oorrosiye  sublimate 
without  damage. 

Slaked  lime  ia  particularly  recommended  for  disinfecting  excreta  and  Tomited 
matterai    Expectorated  and  purulent  matters  should  be  burnt 

5.  Diainfection  of  ahipa  with  plague  patients  on  board. 

The  oaUn  or  cabins,  aod  all  parts  of  the  ship  occupied  by  the  sick  or  suspected 
dionld  be  cleared  out  and  all  articles  in  them  should  be  treated  as  described 
•bore. 

The  walla  should  be  disinfected  with  the  solution  of  oorroeiYe  sublimate  with 
n  addition  of  10  per  cent,  of  aloohoL  The  spraying  should  commence  from  the 
top  horisontally,  and  be  continued  downwards,  so  t^t  the  whole  surface  of  the 
wall  becomes  oorered  with  a  coating  of  minute  drops. 

The  flooring  should  be  washed  with  the  same  solution. 

Two  hours  after,  the  walls  and  flooring  should  be  scrubbed  and  washed  down 
with  plenty  of  water. 

6.  Disinfection  of  the  hold  of  an  infected  ship. 

To  disinfect  the  hold,  sulphate  of  iron,  in  quantity  sufficient  to  neutralise  the 
inlphuzmted  hydrogen,  should  first  be  thrown  in,  the  bilge-water  should  be 
pumped  out,  and  the  hold  washed  with  sea-water.  Solution  of  corrosiye 
nUuiiate  should  then  be  thrown  in. 


BZTBAOTB  from  the  International  Sanitary  ConTontion  of  1908. 

The  following  methods  of  disinfection  are  given  by  way  of  information  : — 

Old  dothes,  old  rags,  Infected  dressings,  papers,  and  other  articles  of  no 
TBloe,  should  be  burned. 

Clothing,  bedding,  and  mattressess  infected  with  plague  can  be  efFectiTcly 
disinfected  either  by  passing  them  through  a  steam  disinfector, 
whether  the  steam  be  current  or  under  pressure,  or  by  subjecting 
them  to  formal  yapour. 

AriloleB  sndi  as  sheets  and  blankets,  that  can  without  damage  be  soaked 
in  antiseptic  solution,  can  be  disinfected  by  solutions  of  corrosive 
sublimate  of  the  strength  of  1  per  1,000,  of  carbolic  acid  of  the 
strength  of  8  per  cent.,  of  lysol  and  commercial  cresyl  of  the  strength 
of  8  per  cent.,  of  formal  of  the  strength  (one  part  of  the  commerdal 
solution  of  formaldehyde  of  40  per  cent)  or  of  the  alkaline  hypo- 
chlorites (sodium,  potassium)  of  the  strength  of  1  per  cent  (that  is  to 
say,  one  part  of  the  ordinary  solution  of  commerdal  hypochlorite). 
The  period  of  contact  must  be  long  enough  to  allow  complete  access 
to  farms  in  the  dried  state  :  four  to  six  hours  are  suffident. 
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*)p.  AtKe.  S,      Por  the  destruotion  of  rats,  three  methods  are  in  nse : — 

it  Indian  (1.)  Sulphurous  add  mixed  with  a  small  quantily  of  sulphuric  anhydridei 

^^^^^  driren  under  pressure  into  holds  and  mixed  with  tiie  air.     This 

TswMin,  destroys  rats  and  insects  :  and  will  it  is  claimed,  destr^^  the  plague- 

bacillus  if  the  proportion  of  sulphuro-sulphurio  anlqrdnde  be  high 
enough. 

(2.)  Passage  into  holds  of  an  inoombustible  mixture  of  carbon  monoxide  and 
carbon  dioxide. 

(3.)  Oarbonic  add  in  such  proportion  as  to  constitute  30  per  cent  of  the  air 
in  the  ship. 

The  last  two  methods  kill  rodents,  but  do  not  claim  to  kill  insects  or  the 
plague-bacillus. 


ESxTBAOTS  from  the  Quarantine  Laws  and  Regulations  of  the  United 
States,  1903. 

DiBIKFEGTANTS    AUTHORISED    BY     THE8B    BeOULATIOMS    AND    THE    PROPER 

Methods  of  Generatino  and  usino  same. 
(Physical  Disinfectants.) 

156.  Burning.    Of  unquestioned  effidency,  but  seldom  required. 

157.  Bdling.  Very  effident  and  of  wide  ran^  of  applicability.  The  artidee 
must  be  whoUy  immersed  for  not  lees  than  thirty  minutes  in  water  actually 
boiling  (100°  C).  The  addition  of  1  per  cent,  of  carbonate  of  soda  renders  the 
process  applicable  to  polished  steel,  cutting  instruments,  or  tools. 

158.  Steam. 

(a)  Flowing  steam  (not  under  pressure).  Flowing  steam  (not  under 
pressure)  when  applied  under  suitable  conditions  is  an  efficient 
disinfecting  agent.  The  exposure  must  be  continued  thirty  minutes 
after  the  temperature  has  reached  100°  C. 

(li)  Steam  under  pressure  without  vacuum.  Steam  under  pressure  will 
sterilise,  provided  that  the  process  is  continued  twenty  minutes  after 
the  pressure  reaches  15  pounds  per  square  inch.  The  air  must  be 
expelled  from  the  apparatus  at  the  beginning  of  the  process.  If 
impracticable  to  obtain  the  designated  pressure,  a  longer  exposure 
will  accomplish  the  same  result. 

(e)  Steam  under  pressure  with  vacuum.  Steam  in  a  special  apparatus  with 
vacuum  attachment  is  the  best  method  of  applying  steam  under 

~~'  pressure,  the  object  -ol  the  vacuum  apparatus  being  to  expel  the  air 
and  to  promote  the  penetration  of  the  steam.  The  process  is  to  be 
continued  for  twenty  minutes  after  the  pressure  reaches  10  pounds  to 
the  square  inch. 

Gaseous  Disinfectants. 

159.  Sulphur  dioxide.  Sulphur  dioxide  is  effident,  but  requires  the  presence 
of  moisture.    It  is  onlv  a  surface  disinfectant,  and  is  lacking  in  penetrating 

r-operties.  An  atmosphere  containing  4*5  per  cent,  can  be  obtained  by  burning 
pounds  of  sulphur  pear  1,000  icubic  feet  of  space.  This  amount  would  require 
the  evaporation  or  volatilization  of  about  1  pint  of  water.  Under  Uiese  conditions 
}^  time  exposure  should  not  be  leis  than  twenty-four  hours  for  bacterial 
Infections.  A  shorter  time  wBl  suffice  for  fumigation  necessary  to  kill 
mosquitoes  and  other  vermin. 

1(M).  The  sulphur  may  be  burned  in  shallow  iron  pots  (Dutch  ovens)  contain- 
ing not  mote  than  SOwmnda  of  svlphur  for  each  pot,  and  the  pots  should  stand 
in  vessels -of  wstsr.   TheM^pknr  ~poii  ahoold  be  elersted  from  ihe  bottom  of 
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the  oompArtment  to  be  disinfected  in  order  to  obtain  the  maximum  poerible  afp.A,No. 
peioenfeage  of  oomboetion  of  enlphnr.    The  snlphor  should  be  in  a  state  of  fine  ^IIL- 

diTision,  and  ignition  is  best  aooomplished  by  alcohol ;  special  care  to  be  taken  SuSRSj^ 

with  this  method  to  prevent  damage  to  cargo  of  Tessel  bj  fire  ;  or  the  sulphur  OonTenUoa, 

maj  be  burned  in  a  spedal  furnace,  the  sulphur  dioxide  bein^r  distributed  by  a  19M. 
power  fan.    This  method  is  peculiarly  applicable  to  cargo  Tcssels. 

161.  Liquefied  s^phur  dioxide  may  be  used  for  disinfection  in  place  of  sulphur 
dioxide  generated  as  above,  it  beiug  borne  in  mind  that  this  process  will  require 
S  pounds  of  the  liquefied  gas  for  each  pound  of  sulphur  as  indicated  in  the 
above  pangimphs. 

162.  Sulphur  dioxide  is  especially  applicable  to  the  holds  of  vomcIs,  or  to 
fralght  can  and  apartments  that  may  be  tightly  closed  and  which  do  not  contain 
objects  injured  by  tlie  gas.  Sulphur  dioxide  bleacher  fabrics  or  materials  dyed 
with  Tc^etable  or  aniline  dyes.  It  destroys  linen  or  cotton  g^oods  by  rotting  the 
fibre  through  the  agency  of  the  acids  formed.  It  injures  most  metals.  It  is 
promptly  destructive  to  all  forms  of  animal  life.  This  property  renders  it  a 
valuable  agent  for  the  extermination  of  rats,  insects,  and  other  vermin. 

FOBM ALDEHYDE  6 AS. 

163.  Formaldehvde  gas  is  effective  if  applied  by  one  of  the  methods  given 
below.  Formaldehyde  gas  has  the  advantaiffe  as  a  disinfectant  that  it  does  not 
injure  fabrics  or  most  colours.  It  is  not  pouonons  to  the  higher  forms  of  animal 
life.  It  fails  to  kill  vermin  such  as  rats,  mice,  roaches,  bedbugs,  &c.  The 
meUiod  is  not  applicable  to  the  holds  of  large  vessels.  Formaldehyde  is  appli- 
cable to  the  dismfection  of  rooms,  clothing,  and  fabrics,  but  should  not  be 
depended  upon  for  bedding,  upholstered  furniture,  and  the  like,  when  deep 
penetration  is  required.* 

164.  Hany  formaldehyde  solutions  do  not  contain  40  per  cent,  of  formaldehyde, 
and  all  are  apt  to  deteriorate  with  time.  It  is  therefore  necessary  to  nee  a 
quantity  in  excess  of  tiie  amount  prescribed  in  these  regulations,  unless  the 
solution  has  been  recently  analyzed. 

166.  The  following  methods  of  evolving  the  gas  may  be  used. 

(a)  Autoclave  under  pressure,  3  to  12  hours'  exposure. 

(ft)  lamp  or  generator,  6  to  18  hours*  exposure. 

(<?)  Spraying,  12  to  24  hours*  exposure. 

(#0  Formaldehyde  and  dry  heat  in  partial  vacuum,  1  hour's  exposure. 

166.  The  minimum  number  of  hours*  exposure  as  given  nbove  applivs  to 
ampty  rooms  of  tight  construction  containing  smooth,  hard,  surfaces  ;  the 
maximum  number  of  hours'  exposure  applying  in  all  cases  to  textiles  and  other 
artides  of  a  similar  kind  requiring  more  or  less  penetration. 

167.  Autoclave  under  pressure.  This  method  has  considerable  iienetrating 
power  when  aiq;»lied  as  detailed  below.  Rooms  or  apartments  need  no  speciid 
preparation  b^ond  the  oidinary  closing  of  doors  and  windows.  Pasting, 
eaidking,  or  chinking  of  ordinary  cracks  and  crevices  is  not  necessar}'.  The 
doon  of  lookers  and  Resets  and  the  drawers  of  bureaus  should  be  opened.  In 
this  apparatus  use  formalin  (40  per  cent.),  with  the  addition  of  a  neutral  salt, 
inch  as  oalcium  chloride  (20  per  cent).  The  gas  must  be  evolved  under  a 
pressure  not  less  than  45  pounds.  After  the  gas  is  separated  from  its  watery 
iolatioii  the  pressure  may  be  allowed  to  fall  and  steam  projected  into  the  com- 
partment to  supply  the  necessary  moisture.  Use  not  less  than  10  ounces  of 
formalin  per  1,000  cuUo  feet,  and  keep  the  room  closed  fox  three  to  12  hours 
after  the  completion  of  the  process.  For  large  rooms  the  g^  must  be  introduced 
at  several  points  as  far  apart  as  possible.  It  is  applicable  to  the  disinfection  of 
clothing  uid  fabdes  suspended  loosely  in  such  a  manner  that  every  article  is 
freely  aooenible  to  the  gas  from  all  directions. 


*  tt  should  be  noted  that  formaldehyde  disinfection  is  more  efficient  in  warm,  moirt,  or 
MU  wsalher  than  in  COM,  dry,  or  windy  weather. 
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>p.A,Na2.        l^S-  Lamp  or   gfenerator.    Thifl    method   leamree   an  apparatus   prodadng 

-—  formaldehyde  by  a  partial  oxidation  of  wood  aloohol,  and  in  nsing  it  the  room 

[*^{^'*i>       or  apartment  should  be  rendered  as  tight  as  practicable.    Oxidise  24  ounoes  of 

nation,        ^^'^^  aloohol  per  1,000  cubic  feet,  and  keep  the  room  closed  for  six  to  18 

k  '        hours,  in   aooordanoe  with    the   provisions  of   paragraph  165.    This  method 

leaves  little  or  no  odour.    When  applied  to  clothing  and  textiles,  the  articles 

should  be  suspended  in  a  tight  room  and  so  disposed  as  to  permit  free  aoceas  of 

the  gas.    (See  also  Par.  166.)    The  wood  aloohol  should  be  of  95  per  cent. 

strength,  and  should  not  contain  more  than  5  per  cent,  of  acetone. 

169.  Spraying.  The  formalin  (40  per  cent)  should  be  sprayed  on  sheets 
suspended  in  the  room  in  such  a  manner  that  the  solution  remains  in  small 
drops  on  the  sheet.  Spray  not  less  than  10  ounces  of  formalin  (40  per  cent) 
for  each  1,000  cubic  feet.  Used  in  this  way  a  sheet  will  hold  about  5  ounces 
without  dripping  or  the  drops  running  together.  The  room  must  be  very 
tightly  sealed  in  disinfecting  with  this  process,  and  kept  dosed  not  less  than 
12  hours.  The  method  is  limited  to  rooms  or  apartments  not  exceeding 
2,000  cubic  feet  The  formalin  may  also  be  sprayed  upon  the  walls,  floors,  and 
objects  in  the  rooms. 

170.  Formaldehyde  with  dry  heat  in  partial  vacuum.  This  method  has 
superior  penetrating  powers  and  is  specially  applicable  to  clothing  and  baggage. 
The  requirements  of  this  method  are  (1)  dry  heat  of  60*^0.  sustained  for  one 
hour ;  (2)  a  vacuum  of  15  inches ;  (8)  formaldehyde  evolved  from  a  mixture 
of  formalin  with  a  neutral  salt,  in  an  autoclave  under  pressure,  using  not  less 
than  30  ounoes  of  formalin  (40  per  cent.)  for  1,000  cubic  feet ;  and  (4)  a  total 
exposure,  under  those  combined  conditions,  of  one  hour. 

171.  The  stated  times  of  exposure  to  sulphur  dioxide  and  formaldehyde  are 
sufficient  to  destroy  bacterial  infection  due  to  non-spore-bearing  organisms, 
provided  that  the  infection  is  present  on  the  surface.  If  the  room  is  of 
peculiar  construction,  so  as  to  impede  the  diffusion  of  the  gas,  or  if  the  room  is 
a  dirty  one,  or  if  on  account  of  any  other  condition  rendering  the  germicidal 
action  of  the  gas  more  difficult,  the  time  of  exposure  should  be  proportionately 
increased,  or  supplanted  by  other  meUiods. 

Ohemioal  Solutions. 

172.  Bichloride  of  mercury.  Bichloride  of  mercury  is  a  disinfectant  of 
undoubted  potency  and  wide  range  of  applicability.  It  cannot  be  depended 
upon  to  penetrate  substances  in  the  presence  of  albuminous  matter.  It 
should  be  used  in  solutions  of  1  to  1,000.  The  solubility  of  bichloride  of 
mercury  may  be  increased  by  using  sea  water  for  the  solution,  or  by  adding  2 
parts  per  1,000  of  sodium  or  ammonium  chloride  to  the  water  employed. 

178.  Carbolic  acid.  Carbolic  acid  in  the  strength  of  5  per  cent.  (See  par.  51) 
may  be  substituted  for  the  bichloride  of  mercury,  and  should  be  employed  in 
the  disinfection  of  the  cabins  and  living  apartments  of  ships  to  obviate 
injurious  action  on  polished  metals,  bright  work,  kc. 

174.  Formalin.  Formalin  containing  40  per  cent,  of  Formaldehyde  may  be 
used  in  a  5  per  cent,  solution  as  a  substitute  for  bichloride  of  mercury  or 
carbolic  acid,  and  is  useful  for  the  disinfection  of  surfaces,  dejecta,  fabrics,  and 
a  ffreat  variety  of  objects,  owing  to  its  non-injurious  character. 

Applioatiom  of  Di6Inf£0TAMts  in  Quabantine  Wobk. 

175.  Hold  of  iron  vessels,  empty,  shall  be  disinfected  by  either : — 

(a)  Sulphur  dioxide  generated  by  burning  sulphur  5  pounds  per  1,000 
cubic  feet  of  air  space,  or  liberated  from  10  pounds  of  liquid  sulphur 
dioxide,  sufficient  moisture  being  present  in  both  cases;  time  of 
expoBOxe  24  hours.    (See  Par.  159.) 

(h)  Washing  with  a  solutioii  of  bichloride  of  mercury,  1  : 1,000. 

176.  Holds  of  wooden  vessels,  empty,  shall  be  disinfected  by  : — 
(a)  Sulphur  dioxide  in  the  nuinner  prescribed  above,  followed  by 
(()  Washing  with  a  solution  of  biohloride  of  mercury. 
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177.  InthecMeol  aH  iiMTi.bock  am  ni  vxrSbl  i 
foTar  or  pligiie  *«*•**■«■,  the  ii«  ircees  fftaZI  -» 
tulphur  dindde  in  the  mmfr  fcikwaiy  nnei  iz 
Older  to  iiiMire  the  deelraciiaB  4f  BavpDaoek  ris^.  sb£  mnsr  nf  ilt., 

178L  Holdi  of   oergo  wmU^   vhea  a^  abz   3k»   ^   renrrBfi. 
dUnfeoted  in  lo  fv  ae  poMibJe  by  ffslphnr  ckaaae  un  Lob  ihan  i  per  osa.  ] 
Tolnme  etrongth,  end  where  po«S^  ibat  eacvLci  he^  feneeasBC  fme  e  fi 
■fahnim  diaper  of  fireinenixn. 


179.  IdTing  ■pertBent&  enluK.  ead  f oreewije  cf  veoRiii  ftsa^  be  Sasafemad 
bj  one  or  more  of  the  following  mtthod* : — 


(e)  Solphnr  dforida    The  denraodre  actaoD  of  ihe  pmc  oc  |gtvea*,i  loe»e 
ini  ■   ■ 


(>)  FonnaldehTde  gae. 

(e)  Washing  with  eolation  of  bichloride  of  merriiij.  1  .  ].'»:'  or  S  per  eeni. 
eolation  of  fofrmalin,  or  5  per  oesx.  ■olciai.'n  of  cartioiir  aad.  pre* 
feienoe  being  giren  to  carbolic  add  i<s  kp^^licauv-ii  ic>  polii' 
woods,  bright  mccals,  and  other  obj«ctif  ujoped  br  sx^allic  alia. 

Ihe  fomraeHn,  steerage,  and  other  lirin?  apanmenti  is  bad  suiiarT  oondioan 
be  disinfected  by  mefhod  («)  followed  by  method  (jc\ 


180.  MattraeMs,  ptllowt,  and  heaTj  fabria  are  to  be  dif infected  bj  :— 
(a)  Boiling. 

(¥)  Flowing  steam,  ijB^  steam  not  nnder  pressnre. 

(fl)  Steam  under  pressore. 

(i)  Steam  in  a  special  apparatos  with  racnnm  attachment. 

181.  Clothing,  fabrics,  textiles,  curtains,  hangings,  kc^  mar  be  treated  by 
either  of  the  aboye  methods  from  («)  to  (/T)  incloaiTe,  as  circamstanoes  may 
**— «n~*,  or  by  formaldehyde  gas  or  snlphnr  dioxide  where  the  article  is  of  a 
obaracter  which  will  not  be  damaged  by  sulphur  dioxide. 

181.  Artides  injored  1^  steam,  rach  as  leather,  fnrs,  skins,  robber,  tmnks, 
Talises,  hate  and  caps,  boond  books,  silks,  and  fine  woollens,  should  not  be 
disinfected  hy  steam.  Such  articles  should  be  disinfected  by  formaldehyde  gas 
or  by  any  of  the  agents  allowed  in  the^  regulations  which  may  be  applicable 
thereta  Those  which  will  be  injured  by  wetting,  should  be  disinfected  by  a 
leaseoaa  agent 

188.  Clothing,  textiles  and  baggage,  clean  and  in  grood  condition,  but 
inspected  of  infection  can  be  efficiently  and  least  injuriously  disinfected  by 
formaldehyde  gas,  generated  by  one  of  the  methods  prescribed  in  paragraph 
l66-<«),C»),orW. 

184.  Textiles  whioh  are  soiled  with  the  dL>chargei9  of  the  sick  or  presumably 
tre  deeply  infected,  must  be  disinfected  by  : — 

(«)  Boiling. 

(>)  Steam. 

(e)  Immersion  in  one  of  the  germicidal  solutionis. 

185.  Cooking  and  eating  utensils  are  always  to  be  dii^infected  by  immerHion  in 
boiling  water  or  hy  steam. 


ExTBACT  from  Section  104. 

tides 
powder  may  he  bnzned  instead. 


In  oaUna  oontidning  articles  liable  to  damage  by  sulphur  dioxide,  pyrethrum 
' "   burned  f""'* 
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iP».A,No.li  Seotion  134. 

r«tiliidiaa        .  134.  As  soon  as  praotioable,  there  shall  be  a  ptrliminaiy  dlsiaCMtion  with 

^^^^  sulphur  dioxide  for  the  purpose  of  kiUing  rati  and  yennin,  before  farther  disin- 

loi         ^        footing  processes  are  applied  to  the  vessel  and  her  oarvo.    The  IdUing  of  anj 

esoaping  rats  shall  be  provided  for  by  a  water  guard  in  small  boats,  and  no 

persons  with  abrasion  or  open  sores  should  be  emplojed  in  the  hanAHng  of  the 

vessel  or  her  oargo. 

Section  185. 

135.  The  vessel  should  be  submitted  to  a  rimultaneous  disinfaotioii  in  all 
parts  with  sulphur  dioxide  to  ensure  the  destruction  of  rats  and  vermin.  The 
rats  shall  be  subjequently  gathered  and  burned,  due  precautions  being  taksn  not 
to  touch  them  with  the  bare  hands,  and  the  plaoes  where  found  disinfected  wilii 
a  germicidal  solution ;  and  the  quarantine  offloer  shall  assure  himself  that  the 
vessel  is  free  of  rats  and  vermin  before  granting  free  pratique. 

Section  13. 

13.  At  ports  where  vellow  fever  prevails  •  «  •  •  •  precautions  should  be 
taken  to  prevent  the  introduotion  of  mosquitoes  on  board  the  vesseL  Watsr 
tanks,  water  buc^ts  and  other  collections  of  water  about  the  vessel  should  be 
guarded  in  such  a  manner  that  thej  shall  not  become  brooding  plaoes  lor 
mosquitoes.  Measures  should  also  be  taken  to  destroy  mosquitoes  that  maj 
come  on  board. 

Section  14. 

14.  At  ports  or  plaoes  where  plague  prevails,  everv  precaution  must  be  taken 
to  prevent  the  vessel  becoming  infected  through  the  agency  of  rats,  •  •  •  * 
At  such  ports  or  places  the  vessel  should  not  lie  at  a  dock,  or  tie  to  the  sboze^ 
or  anchor  near  any  place  where  such  animals  irats)  may  gain  access  to  the 
vessel.  In  case  cables  are  led  to  the  shore  they  should  be  freshly  tarred  and 
provided  with  inverted  cones  or  such  other  devices  as  may  prevent  rats 
*  *  *  ^  pissing  to  the  ship.  The  introduction  of  vermin  on  board  the  vossel 
from  lighters  and  all  other  sources  should  be  guarded  against 

Yellow  Fkykb. 

ExTBAOTS  from  the  Public  Health  Reports  of  the  United  States,  and  from  a 
paper  by  Dr.  Juan  Guiteras. 

The  following  paper  read  by  Dr  Juan  Guiteras  is  herewith  published  as 
narrating  in  detail  the  methods  successfully  adopted  for  the  prevention  of  the 
spread  of  yellow  fever  in  Havana.  The  paper  may  be  considered  one  of  praottoal 
value  for  use  at  any  port  or  place  where  yellow  fever  may  exist,  whether  in 
epidemic  or  sporadic  form.~(£7.6'.  PMie  Health  Reports^  Z\it  July,  1903.) 

The  procedure  in  the  case  of  yellow  fever  is  as  follows  : — ^The  room  occupied 
bv  the  patient  is  at  once  closed  by  wire  gauze.  False  windows  and  doors  of 
all  sizes  are  provided  by  the  department,  and  they  are  at  once  adjusted  to  the 
openings  in  the  room.  One  person,  as  nurse,  is  allowed  to  remain  in  the 
room,  and  a  guard  is  placed  at  the  wire-gauze  door.  The  latter  and  other 
openings  that  may  oonununicate  with  other  apartments  in  the  house  are 
temporarily  closed  with  stout  manila  paper  in  order  to  prevent  the  entrance 
of  pyrethrum  smoke  in  the  room  occupied  by  the  patient.  The  rest  of  the 
house  is  now  fumigated.  To  do  this  all  compartments  are  carefully  closed. 
Strips  of  paper  are  pasted  over  all  cracks.  Even  open  halls  and  courts  are 
olosed  with  screens  of  manila  paper.  A  good  deal  of  ingenuity  is  displayed 
in  rapidly  constructing  and  putting  together  these  improidsed  screens,  so  tiiat 
the  most  irregular  and  open  places  are  converted  into  olosed  chambers 
hermetically  s^ed  against  the  exit  of  smoke  and  mosquitoes. 

After  the  fumigation  of  the  house  the  patient  is  transferred  to  one  of  the 
fumigated  rooms,  previously  dosed  with  wire  gauze,  and  the  sick  chamber  is 
then  dlsinfepted  in  the  same  manner.     Nei^^hbouring  houses,  unless  evidently 


not  in  oommimioation  with  the  infeoted  house,  are  treated  in  the  Mune  way.    app.A,MoJ 
As  jmrioaslj  stated,  the  procesB  is  often  much  simplified  by  remoying  the  — 

patient  to  Urn  Animas  HospitaL  teSt^^ 

The  roatine  of  disinfeotion  is  as  follows :— The  inspector  or  chief  of  the  uoi       ^"'' 

anad  aMigns  one  man  to  each  of  the  windows  or  openings  in  the  room, 
he  dnty  of  each  man  is  to  dose  the  openings  perfectly  by  pasting  strips  of 
newip^er  over  all  crscks  and  joints.  Upon  completing  his  work  he  mnst  write 
his  inituls  on  the  window  frame.  While  this  is  being  done  the  inspector  has 
mflaaared  the  oaUo  space  of  the  room.  If  posaible  an  opening  is  left  some- 
whoce  for  the  admission  of  Ught;  it  may  be  a  glass  pane  or  an  opening 
eoffeied  with  manila  paper.  On  the  window  sill  <nr  floor  beneath  this  opening 
a  sheet  of  moistened  white  paper  is  placed.  It  has  been  fonnd  that  the 
mosanitoes,  during  the  fumigation,  flock  toward  this  opening,  and  when 
pinfysed  ij  the  smoke  they  are  i^  to  fall  upon  the  paper  below,  where  they 
om  be  more  easily  gathered  afterwards.  The  pyrethrum  powder  is  now  placed 
in  pans  and  ignited  hj  setting  flxe  to  a  small  amount  of  alcohol  in  each  pan. 
One  door  has  been  left  open  for  the  exit  of  the  men.  Before  leaving,  all 
elothing  is  shaken  and  scattered  about  the  room.  The  exit  door  is  now  closed 
from  the  outside,  its  joints  and  cracks  are  pasted  over  and  the  seal  of  the 
department  is  placed  upon  the  strips  of  paper.  Pyrethrum  is  burned  in  the 
proportion  of  1  pound  to  every  1,000  cubic  feet  of  space. 

At  the  expiration  of  four  hours  the  squad  returns  and  the  door  is  partially 
opened  to  allow  the  men  to  enter.  The  walls,  ceiling,  and  floor  are  carefully 
swept,  and  the  dothing  is  once  more  shaken.  Any  mosquitoes  found  to  be 
itill  living,  are  thrown  bato  the  pans  and  those  that  are  dead  are  kept  in  small 
besBS  to  £>  sent  to  the  laboratory  of  Las  Animas  Hospital  for  identification. 

Petroleum  is  now  poured  into  all  receptades  where  mosquito  larvae  may 
grow.  The  inspector  meanwhile  makes  an  enquiry  as  to  the  place  whero  the 
patient  may  have  been  infeoted,  the  places  he  visited  in  the  last  five  days 
pcerioua  to  his  illneas,  and  the  persons  that  are  likely  to  have  been  bitten  at 
the  same  time  and  place  with  the  patient. 

The  inspector  takes  also  a  census  of  the  nonimmunes  who  live  in  the  house 
and  ita  immediate  neighbourhood.  All  this  information  is  made  the  subject 
of  a  roport  to  the  dty  health  officer.  The  report  should  contain  also  any 
recommendations  that  may  be  deemed  useful  as  to  the  general  sanitary  condition 
of  the  house. 

The  Health  department  of  Havana  is  prepared  to  disinfect,  in  the  manner 
iboTO  described,  24  houses  in  one  day.  As  many  as  22  have  been  disinfected 
with  an  expenditure  of  600  pounds  of  pyrethrum. 

Beforo  leaTing  the  house  a  certificate  is  obtained  from  the  family  to  the 
elect  that  no  damage  has  been  done  to  the  property  in  the  process  of 
disinfection,  or,  if  otherwise,  a  note  is  taken  of  complaints  that  may  be  made. 

With  reepeot  to  the  pyreUirum  powder,  it  should  be  stated  that  the  smoke 
does  not  kill  all  the  mosquitoes ;  but  at  the  end  of  four  hours  those  that  are 
sot  killed  an  panlysed  and  can  be  readily  gathered  in  the  manner  I  have 
described.  The  amoke  produces  also  a  very  faint  cast  upon  exposed  surfaces 
of  white  goods  when  they  are  lying  in  a  horizontal  position.  Tobacco  is  as 
cfleutive  as  pyrethrum,  but  it  leaves  a  very  offensive  odour  and  a  more  dedded 
itua  than  pyrethrum.  Guava  leaves  have  also  been  tried,  but  they  are  less 
(ffeetiva; 
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APP.A,No.  3. 

BDmmaiy  ot 
«he  Work  of 
the  Medical 
Inipeotonin 
1904. 


•Summary  of  the  Work  of  the  Mbdioal  Inspbotors 
daring  the  Ybab  1904. 

A.    DiSBASB  AND  SANITARY  ADMINISTRATION. 

The  following  sanitary  districts  were  visited  by  the  Medical 
Inspectors  with  special  reference  to  outbreaks  of  infectious  disease 
of  one  and  another  sort,  and  to  general  sanitary  circumstances  and 
administration,  viz. : — 


Name  of  Distriot. 


Nature  of  Inquiry. 


Aylesbnrj,  R.D. 
fBeverley,  U.D. 

Chapel-en-le-Frith,  R.D.  ., 

Derby,  U.D. 
tJDewBbury,  U.D.  (2) 
tDoncaster,  R.D.     .. 
tDurham,  R.D. 
fEaton  Bray,  R.D.  .. 
ttFeUing,  U.D. 

0«kteshead,  U.D.  (2) 
tt        Do.         do. 

Gk>ol6,  U.D 

tHalstead,  R.D. 
tHanley,  U.D. 
fHaverfordweet,  R.D. 
tflayle,  U.D. 


Small-pox  outbreak  among  navYiee. 

Enteric  fever  and  diarrhoea ;  aani- 
tary  state  and  administration. 

Sanitery  administration  with  refer- 
ence to  small-pox. 

Do.  do. 

Do.  do. 

Enteric  f ever  at  Denaby  Main. 

Sanitary  state  and  administration. 

Enteric  fever  at  Eaton  Bray. 

SmaU-pox  in  relation  to  Sheriff  Hill 
Hospital,  1903-4. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

SmaU-pox  in  relation  to  Sheriff  Hill 
Hospital,  1903-4. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Sanitary  state  and  administration. 

Infectious    disease;  sanitary  state 

and  administration. 
Sanitary  state  and  administration. 


Do. 


do. 


*  Thronghont  this  summary  the  followingr  abbreviations  are  used  : — U.D.  := 
a  Borough  or  Urban  District ;  R.D.  =  Rural  District  ;  P.S.D.  =  Port  Sanitary 
District ;  Jt.H J).  =  A  Joint  District  for  hospital  purposes,  formed  under  the 
Public  Health  Act,  1875,  or  the  Isolation  Hospitals  Acts,  1893  and  1901. 

t  See  Appendix  A,  No.  4,  p.  72. 

I  The  reports  on  theee  districts  are  reproduced  in  full  in  this  volume,  we 
Appendix  A,  Noe.  5  to  10. 
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A.    DiSBASB  AKD  Sakitabt  Adminibtbation— <:on^mt4^.       aw. a, Mas 
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Kama  of  Bistriot. 


tHezham,  BJ> 

^Howdoif  RJ).        •••       ••• 

tisle  of  Wight,  BJD. 
tKingadara,  B.D 

IWWw|    MMmiJt       •••  •••  ••• 

Leek,  UJ) 

Ifliietpool,  UJ) 

tLiTenedge,  U.D 

IiOQghbaroogli,  U.D. 

tlAdgran,  U.D.       

tKadzon,  UJ) 

Ifirfleld,  U.D 

tNmntyglo  uid  Blaina,  U  J). 
fNewtowo  and  LlanidloeB,  BJ). 

Nottingham,  UJ) 

lOMett,  U.D.  (2)     

"fPiaiil,  UJD.  ...        ...        .«• 

tFtaanoe,  UJ) 

^Pewiej,  B.D.         ...        ..• 

ItPmnU-with-Haokinfiall,  UJ). 
-fBaTonethorpe,  U.D.  (8)    .. 
IStw  lyee  (Cornwall),  U.D. 
+StL  Jnrt,  UJ) 

St.  Thomas,  B.D 

{fSheernesB,  UJ) 

tfloothOl  Nether,  U.D.  (2)... 
tfioothm  Upper,  U.D. 


Nature  of  Inqoiry. 


Intpeotont 


Infeotions  diBease ;  sanitary  state 
and  administration  of  Bywell 
Begistration  Snb-distriot. 

Sanitary  state  and  administration. 

Sanitary  administration. 

Diphtheria. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 

Small-pox  in  relation  to  small-poz 
hospitals,  1902-03. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 

Sanitary  state  and  administration. 

Do.  do. 

Sanitary  administration  with  refer* 

enoe  to  small-pox. 
Infeotions  disease ;    sanitary  state 

and  administration. 
Sanitary  state  and  administration. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 

Sanitary  state  and  administration. 

Do.  da 

Do.  do. 

Do.  do. 

Sanitary  administration  with  refer- 
ence to  small-pox. 
Sanitary  state  and  administration. 


Da 


da 


Repeated     appearance    of    enteric 
fever  at  By  teign  Cottage,  Christow. 

Enteric  fever ;  sanitary  state    and 
administration. 

Sanitary  administration  with  refer- 
ence to  small-pox. 

Do.  do. 


.72. 


t  Ste  Anpendiz  A,  No.  4,  p. 

t  ^^  njiorta  on  thsee  districts  are  reproduced  in  fall  in  this  volume,  «m 
Anpcodiz  A,  Nos.  6  to  10. 
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SUr.A^a«.        A.     DiSBASB  AKD  SAITITART  ADXnnSTBATION—COntmtMd. 
J10  wore  of 


Name  of  District 

Nature  of  Inquiry. 

fThdrnhiU,  U.D 

tW68t  Penwlth,  B.D.         

Sanitary  administration  with  ref  erw 

enoe  to  small-pox. 
Sanitary  state  and  administration. 

tWind»or,B.D 

Enteric  fever  at  Olewer  Oreen. 

tWing.B.D 

Enteric  fever  at  Bdlesborongh. 

B.   Hospitals,  Ac. 

Local  inqniries  were  held  by  the  Medical  Inspectors  with 
reference  to  the  provision  of  hospital  .accommodation  for  the  isola- 
tion of  cases  of  infectious  disease  in  connection  with  the  following 
districts:— 


Acton,  U.D.  (2). 

Arundel,  U.D. 

Ashton-in-Makerfield,  U.D. 

Ashton-under-Lyne  District, 
Jt.H.D. 

Barnes,  U.D. 

Blackpool,  U.D. 

.Blaydon,  Ryton,  and  Whick- 
ham,  Jt.H.D. 

Bolton-upon-Deame,  U.D. 

Bristol,  U.D. 

Bromley    and    Beckenham, 
Jt.H.D. 

Bury  and  District,  Jt.H.D. 

Caerphilly,  U.D. 

Carlisle,  U.D. 

Chelmsford,  Jt.H.D.  (2). 

Congleton    and    District, 
Jt.H.D. 

Croydon,  R JD. 

Darlington,  U.D. 


Dartf  ord,  R.D.  and  U.D. 

Dover,  U.D. 

Dunmow,  R.D. 

Ealing,  U.D. 

Eastbourne,  U.D. 

Falmouth,  U.D. 

Fylde,  Jt.H.D. 

Gosforth,  Newbum,  and  Cas- 
tle Ward,  Jt.H.D. 

Qower,  Jt.H.D. 

Guildford,  Godalming,  and 
Woking,  Jt.H.D. 

Harrow-on-the-Hill,  U.D. 

Hindley,  U.D. 

Hitchin,  Jt.H.D. 

Homsey,  U.D. 

Knighton  and  Teme,  Jt.H.D. 

Lanchester,  Jt.H.D. 

Leeds,  U.D. 

Leigh,  Jt.H.D. 

Merthyr  Tydfil,  U.D. 


t  fiMAppendixA,Ko.4,p.72. 

{  The  rMMTti  on  these  aistrfots  are  reprodnoed  in  fall  in  this  volnme,  set 
Appendix  A,  Nos.  6  to  la 
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B.    Hospitals,  Ac.— continued. 


Newark,  U.D. 

Newcastle-nnder-Lymey  X7.D. 

Newhaven,  X7.D. 

Newport  (Man.),  XT.D. 

North-East  Dnrham,  JLH.D. 

Northwich  Rural  and  North- 
wich,  Middlewich,  and 
Winsford  Urban,  Jt.H,D. 

Ongar,  B.D. 

Orsett,  Jt.H.D. 

Portflmpnth,  U.D. 

Bochford,  R.D. 

Botherham,  X7.D. 

Bngby,  Jt.H.D. 

Bnncom,  B.D. 

Scarborough,  n.D. 

Sedgefield,  Jt.H.D. 

Settle,  R.D. 

Southampton,  X7.D. 


South  Staffordshire,  JtH.D. 
Stockport,  XJ.D. 
Stone,  Jt.H.D.  (2) 
Teignmouth,  XJ.D. 
Todmorden^  U.D. 
Tolworth,  Jt.H.D. 
Wakefield,  R.I>. 
Wallasey,  U.D. 
Walfliam,  Jt.H.D. 
Walthamstow,  U.D. 

Wanstead,  U.D.,  and  Wood- 
ford,  U.D. 

Watford,  Jt.H.D. 

Wath,  Swinton,    and     Dis- 
trict, JtH.D. 

Whickham,  U.D. 
Whitchurch    and    District, 

Jt.H.D.  (2). 
Willesden,  U.D. 


AFP.  A,  No.  8. 

•     ■ ' » 

SammATT  of 
the  Work  of 
thelCedioia 
Inipeoton  in  -■ 
1901 


Inquiriee  were  held  as  to  the  provision  of  mortuary  and 
ambulance  accommodation  for  Walthamstow,  U.D. ;  of  a  dis- 
infector  and  building  for  Lytham,  U.D. ;  of  a  disinfecting  station 
for  Wandsworth ;  of  land  for  refuse  destructor  and  dep6t  for 
Weston-super-Mare,  U.D. ;  and  of  an  outbathing  station  and 
ambulance  shed  for  Southampton,  U.D. 


0.  Sbwbragb  and  Sbwagb  Disposal. 


loquiries  in  this  connection  were  held  as  follows  : — 


Bingley,  U.D. 
Bournemouth,'  U.D. 
Deudraeth,  B.D.  (Minffordd). 


Huddersfield,  U.D. 
Portsmouth,  U.D. 
Sheffield,  U.D: 


D.  Water  Supply. 

Inquiries  were  held  into  the  water  supply  of  the  following 
districts.— 


Bedford,  U.D/ 
««Holdeme8sArea.'^ 
Isle  of  Wight,  B.D.  (B.  Yar). 
SI90i  * 


Eempston,  U.D. 
Sandown,  U.D. 


Ba 
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The  Holdemess  Area  inquiry  had  concern  with  the  following 
districts : — 


Beverley,  U.D. 
Hedon,  U.D. 
Hornsea,  U.D. 
Withem8ea,«U.D. 


Beverley,  R.D. 
Patrington,  R.D. 
Sculcoates,  R.D. 
Skirlangh,  R.D. 


E.  BYELAWS. 


Inquiries  with  reference  to  byelaws  were  held  as  followB  : 

Christchurch,  R.D.  |        Portsmouth,  U.D. 

Flaxton,  R.D. 


F.  SCAVBNGING. 

Under  this  head  inquiries  were  made  at : — 
Godstone,  R.D.  |         Weardale,  R.D. 


G.  Vaccination  Inspbotion. 


In  addition  to  the  routine  inspection  of  vaccination  in  England 
and  Wales  (App.  A,  No.  12),  special  visits  by  Medical  Inspectors 
with  reference  to  vaccination  administration  were  made  to  the 
Unions  mentioned  below.  The  visits  to  those  Unions  indicated 
in  italics  were  made  owing  to  the  prevalence  of  small-pox  in  the 
Union  : — 


Aylesbury. 

Camberwell* 

Cheltenham. 

Chippenliam. 

Croydon. 

Derby. 

Devonport. 

Dewsbury  (2). 

Dulverton. 

Gateshead  (3). 

Greenwich. 


Haltwhistle. 

Hexham. 

Isle  of  Thanet. 

Leek. 

Loughborough. 

Malmesbury. 

North  Bierley. 

Nottingham* 

Poplar. 

Tynemouth. 

Wandsworth. 
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H«  Plaoub  Prbcautions.  —  . 

SamiBAry  of 
the  Wofk  of 

A  case  of  suspected  plagae  was  locally  investigated  in  :—  i^mdSSnTin 

R.  Tyne  P.S.D. 


I.  CONTHBENCBS  WITH  LOCAL  OFFTCIALS. 

Conferences  on  sanitary  matters  were  held  locally  with  varioas 
officials  of  the  following  districts : — 

Auckland,  R.D.  i  Fowey,  P.S.D. 

Chepstow,  P.S.D.  Harwich,  P.S.D. 

Dover,  U.D.  Paddington,  U.D. 

Durham,  R.D.  Hyde,  U.D. 

Falmouth  and  Truro,  P.S.D. ,  Sleaford,  K.D. 


J.    MlSCBLLAKBOUS. 

Dr.  Bulstrode  has  continued  further  his  general  inquiries  into 
sanatoria  for  consumptives,  and  into  oyster  and  other  shell-fish 
layings  with  reference  to  their  liability  to  pollution  by  sewage. 
He  held  an  inquiry  into  an  application  by  the  East  Sussex 
County  Council  for  an  order  under  section  20,  Rivers  Pollution 
Plreyention  Act,  1876,  determining  a  portion  of  the  tidal  waters 
of  the  River  Ouse  a  *^  stream."  He  held  a  local  inquiry  in  the 
Docking,  R.D.,  as  to  the  risk  of  pollution  of  shell-fish  beds 
by  diachaige  from  a  sewage  outfall  at  Brancaster,  and  a 
similar  inquiry  in  the  Wirral,  R.D.,  as  to  possible  pollution  of 
sheil-fish  beds  in  the  Dee  Estuary  from  a  proposed  outfall  at 
Gayton. 

Dr.  Reece  held  local  conferences  with  officers  of  H.M.  Customs 
and  local  sanitary  officials  with  reference  to  arrangements  of  one 
and  another  kind  for  dealing  with  vessels  arriving  with  cases  of 
bifectious  disease  on  board ;  Dr.  Reece  visited  in  this  connection 
the  following  Port  Sanitary  Districts  : — 

Bristol,  Cardiff,  Hull,  Liverpool,  and  Southampton. 

Dr.  Buchanan  attended  a  conference  of  representatives  of  local 
suthoritieB  interested  in  the  Faversham,  P.S.D..  with  reference  to 
suitable  arrangements  for  discharging  the  duties  of  Medical 
Officer  of  Health,  and  Inspector  of  Nuisances,  and  generally  as  to 
the  constitation  of  the  P.S.D. 

Dr.  Manby  has  £rom  time  to  time,  as  occasion  served,  continued 
his  inspection  of  cow-sheds  in  different  parts  of  the  country  with 
qpedal  reference  to  the  actual  housing  of  the  cows  and  the 
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•i9PP.A.Ko.s.  lighting  and  ventilation  of  the  sheds.    Daring  the  coarse  of  his 

sdmiS^  of  inqairy  he  visited  sheds  in  the  following  districts  : — 

the  Work  of  ' 
IiiBpooton  In . 


Urban  DistariotB. 
Bradford. 
Chertsey. 
Harrow. 
Liverpool. 
Manchester. 
Soathampton. 
Weybridge. 
Woking. 


Ilaral  DistriotB. 

4-ndover. 

Chertsey. 

Cricklade  and  Wootton 
Bassett. 

Croydon. 

Dnlverton. 

Oloucester. 

Gaildford. 

Highworth. 

Eangsclere./ 

Wetherby* 


e.  inquiribs  by  thb  assistant  inbpbotob  in  thb 
Mbdioal  Dbpabtmbnt. 


Mr.  Haddart  inqaired  into  the 
formance  of  the  daties  of  naisance 
districts: — 

Aberavon,  U.D. 

Arandel,  U.D. 

Basf ord,  R.D. 

Billericay,  R.D. 

Bridport,  R.D. 

Chester-le-Street,  R.D. 

Easingwold,  R.D. 

Oildersome,  U.D. 

Great  Harwood,  U.D. 

Kendal,  U.D. 

Maidenhead,  U.D. 

Matlock,  U.D. 

Monmoath,  U.D. 

Morpeth,  U.D. 


arrangements   for  the   per- 
inspector  in  the  following 

Narberth,  R.D. 
Narberth,  U.D. 
Penrith,  R.D, 

Penryn,  U.D.  • 

Peterboroogh,  U.D. 
Pocklington,  R,D.  .< 

Rhayader,  R.D. 
Staines,  R.D. 
Steyning  West,  R.D. 
Taanton,  R.D. 
Thrapston,  R.D. 
Tharlstone,  U.D.  • 

Totnes,R.D. 
Walsingham,  ^D. 


Mr.  Haddart  also  visited  the  Unions  named  below  as  to  the 
fidministration  of  the  Vaccination  Acts,  and  especially  as^  to  the 
performance  of  daty  by  the  Vaccination  Officers  :— 


Ashboame. 

Ashby-de-la-Zoach. 

Barrow-on*Soar. 


Basford. 

Chepstow. 

Colchester. 


n 


E.    Inquiries  by  Assistant  Inspbotob— eon^tnuMi.         app.a,Ni 


Dadley. 

Seisdon. 

Bnmmaryi 

Gainsborongh. 

Skipton. 

theMedioi 
InnMoton 

OateBhead. 

Southwell. 

Onisboroagh. 

Stoke-npon-Trent. 

Hexhanu 

Sunderland. 

Keighley. 

Tamworth. 

Mansfield  (2). 

Trowbridge  and  Melksham. 

North  Bierley. 

Wellingborough. 

PontypooL 

Wharfedale. 

Beading. 

Wolverhampton. 

Rngby. 

- 

Mr.  Huddart  also  yisited  Bradford,  Leeds,  and  Sheffield,  with 
reference  to  the  recovery  of  fines  inflicted  as  a  result  of  prosecutions 
under  the  Vaccination  Acts. 
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PF.A,No.4.  Abstract   of    Medical    Inspections    made   in   1904  with 
•tnoiof  regard  lo  the  Incidence  of  Disease  on  particular  places, 

>^g^^^  and    to  questions  concerning  LOCAL  SANITARY  ADMINIS- 

TRATION. 

l  Where  price  is  given  the  report  can  be  obtained  from  Messrs. 

Wyman  &  Son^  109,  Fetter  Lane,  Fleet  Street,  E.G.,  or  other  agetits 

for  Oovemment  publications.    The  reports  relating  to  districts 

indiccUed  by  an  asterisk  are  r^rodicced  in  this  volume-,  see  App.  A, 

Nos.  5  to  10.] 

1.  Beverley  (Yorks,  East  Riding)  ;  Population  (1901),  13,183 ; 
Dr.  Farrar.    [No.  205,  Price  4rf.] 

Authority  concerned :  Beverley  Town  Council. 

Ground  of  Inquiry :  Recent  prevalence  of  enteric  fever 
and  diarrhoea  in  borough. 

Chief  Facts  reported  by  Inspector :  Prevalence  in  May  1904 
of  diarrhoea.  About  400  cases,  of  which  200  were 
medically  attended,  were  almost  entirely  among  families 
using  Beverley  Waterworks  Company's  water,  and  in 
East  Riding  Asylum  and  East  Yorkshire  Regimental 
Barracks  using  same  supply.  (Waterworks  Company 
supply  about  one-third  of  houses  in  town.)  Prevalence 
of  enteric  fever  followed  in  June;  32  cases,  almost 
entirely  among  users  of  Waterworks  Company's  supply. 
Company's  well  regarded  as  liable  to  serious  contamina- 
tion through  fissures  in  chalk.  Need,  therefore,  for  safe- 
guarding this  well  and  for  filtration  of  the  well  water. 

2.  Dbnaby  Main  in  Doncastbb  Rural  District  (Yorks, 
West  Riding);  population,  8,320;  Dr.  Farrar.  [No. 
216,  Price  M] 

Authority  concerned :  Doncaster  Rural  District  Council. 

Ground  of  Inquiry :  Outbreak  of  enteric  fever  at  Denaby 
Main. 

Chief  Facts  reported  by  Inspector:  Sixty  cases  enteric 
fever  in  New  Conisborough  between  July  16th  and  Octo- 
ber 22nd  ;  25  cases  in  Denaby  between  August  16th  and 
October  7th.  Water  supply  not  to  be  regarded  as 
incriminated.  No  reason  to  suspect  milk  or  any  other 
article  of  diet.  Of  the  60  cases  at  New  Conisborough  55 
occurred  in  or  could  be  traced  directly  to  two  streets, 
Bedby  Street  and  Blythe  Street  Of  the  25  cases  in  Denaby, 
24  occurred  within  a  limited  area,  mostly  in  Barmborough 
Street. 
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Middens  considered  an  important  ^tor  in  the  spread    a»>.a,ko.< 
of  infection  in  this  outbreak.     Infected  excreta  deposited  Abetnot  of 
on  a  particular  group  of  middens  for  several  days  without  iSj^StioiM. 
any  attempt    at    disinfection.     Remarkable    prevalence 
lo<»lly  of  flies  during  August :  and  possible  agency  of 
these  insects  in  conveyance  of  infection  from  middens  to 
food.     The  enteric  fever  outbreak    coincident  with  a 
remarkable    prevalence    of    epidemic    diarrhoea    among 
infants  in  the  same  neighbourhood. 

Neglect  of  supervision  of  scavenging  and  of  issue  of 
disinfectants  by  Inspector  of  Nuisances. 

3.  •Dbwsbury  Borough  (Yorks,  Wkst  Riding)  ;  population 

(1901),  28,060 ;  Dr.  Wheaton.     [No.  204,  Price  3rf.] 

Authority  concerned :  Dewsbury  Town  Council. 

Qround  of  Inquiry:  Prevalence  of  small-pox. 

Chief  Facts  reported  by  Inspector :  In  1904,  up  to  date  of 
visit  on  September  14th,  260  attacks  of  small-pox  had 
occurred ;  152  additional  cases  reported  between  that  date 
and  October  21st.  For  a  long  time  the  town  had  been 
the  centre  of  a  movement  hostile  to  vaccination,  in  which 
the  surrounding  urban  districts  had  participated.  Dews- 
bury  Guardians  liad  not  only  neglected  their  duties  under 
the  Vaccination  Acts,  but  had  taken  up  an  attitude  of 
opposition  to  them,  although  repeatedly  urged  by  the 
Board  to  give  effect  to  their  provisions.  The  Town 
Council  had  provided  a  hospital  of  a  temporary  nature, 
the  condition  of  which  was  very  unsatisfactory  ;  it  was 
dirty,  dilapidated  and  overcrowded.  They  had  promised 
the  use  of  this  hospital  to  surrounding  districts,  but  on  the 
outbreak  of  small-pox  had  soon  to  refuse  admittance  to 
cases  coming  from  outside  their  town.  A  Joint  Hospital 
Board  had  been  formed,  but  had  provided  no  smAll-pox 
hospital.  The  hospital  probably  acted  as  a  centre  from 
which  the  infection  was  disseminated.  A  new  temporary 
hospital  was  destroyed  by  fire.  Disinfection,  of  dwell- 
ings and  of  clothing  of  contacts,  unsatisfactory.  No 
provision  for  the  accommodation  of  contacts  whilst  their 
dwellings  were  disinfected.  The  Guardians  having  taken 
no  action  for  promoting  vaccination,  the  Board  issued  an 
Order  under  sections  130  and  134,  of  the  Public  Health 
Act,  1875,  requiring  the  Town  Council,  among  other 
matters,  to  provide  a  vaccination  centre  or  centres  for 
free  vaccination  and  revaccination. 

4.  Durham    Rural   District;    population   (1901),    28,482; 

Dr.  Fkrrar.    [No.  213,  Price  3^.] 

Authority  concerned :  Durham  Rural  District  Council. 

Ground  of  Inquiry :  Application  to  sanction  appointment 
inYolving  continuance  of  two  Medical  Officers  of  Health 
in  this  district. 
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Agf.A^Nai.  '  Chief  Facts  reported  by  Inspector :  Water  supply  principally 

mSF^^  from  Weardale  and  Consett  Water  Company.    District  on 

'^'    '  the  whole  well  and  efficiently  sewered.    Large  combined 

ashpit  and  midden  privy  in  general  use  throughout  the 
district.  Scavenging  of  these  receptacles  in  many  cases 
neglected.  Some  of  the  privies  in  ruinous  condition. 
Houses  in  certain  villages  badly  built,  damp,  and  in  bad 
repair.  Streets  in  colliery  villages  not  made  up  and  in 
very  bad  condition.  More  effective  provision  needed  for 
isolation  of  infectious  diseases,  particularly  of  small-pox. 
Inspector's  opinion  that  a  single  Medical  Officer  of 
Health  engaged  in  general  practice  could  take  charge  of 
whole  district,  and  that  the  services  of  a  competent 
single  Medical  Officer  of  Health  could  be  secured  for  an 
annual  sum  not  largely  in  excess  of  that  now  expended 
by  the  Rural  District  Council  in  salaries  to  their  present 
officers. 

5.  Eaton  Bray  Village  (Bbdfordshirb)  ;  population  (1901), 
1,000  ;  Dr.  Sweeting.     [No.  203,  Price  3rf.] 

Authority  concerned :  Eaton  Bray  Rural  District  Council. 

Ground  of  Inquiry :  Outbreak  of  enteric  fever. 

Chief  Facts  reported  by  Inspector :  Localised  incidence  of 
enteric  fever  here  and  at  Eldlesborough  village  continuous 
with  it  (q.v.).  Thirty -three  cases  in  the  six  weeks  ended 
August  19th,  and  ten  of  them  in  the  period  July  9th 
to  12th.  Disease  almost  entirely  confined  to  children 
attending  Edlesborough  National  SchooL  Facts  of  out- 
break most  consistent  with  a  hypothesis  of  the  water 
of  a  shallow  well  at  this  school  having  been  rendered 
infective  by  washing  into  it  of  excrement  from  the 
school  closets  some  three  or  four  weeks  before  the 
outbreak  of  enteric  fever.  The  source  of  the  specific 
contagion  could  not,  however,  be  traced. 

Notification  of  cases  to  the  Medical  Officer  of  Health 
delayed.  No  hospital  provision.  Imperfect  disinfection 
of  linen  and  bedding.  Public  water  supply  and  sewerage 
recommended. 

6.  Edlesborough  Village  (Bucks);  population  (1901),  400; 
Dr.  Sweeting.     [No.  203,  Price  3rf.] 

Authority  concerned :  Wing  Kural  District  GounciL 

Ground  of  Inquiry :  Outbreak  of  enteric  fever. 

'  Chief  Facets  reported  by  Inspector:  Localised  incidence  of 

enteric  fever  here  and  at  Eaton  Bray  Village  continuous 
with  it.    {See  Eaton  Bray  pricis.) 

Notification  of  cases  to  the  Medical  Officer  of  Health 
delayed.  Hospital  isolation  little  used,  though  available. 
Imperfect  disinfection  of  linen  and  bedding.    Public 
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water    supply,    sewerage,    and    systematic    scavenging  :4»..A  Jt 
reoommended.  AjM«i«t  o 

7.  *6atb8hbab  County  Borough  ;  population  (1901),  109,888 ; 
Fbllino  Urban  District  (Durham)  ;  population 
(1901),  22,467  ;  Dr.  Buchanan.     [No.  202,  Price  8d.] 

Authorities  concerned :  Gateshead  Town  Council ;  Felling 
Urban  District  Council. 

Ground  of  Inquiry :  Prevalence  of  small-pox  in  relation 
to  Sheriff  Hill  Hospital,  Gateshead. 

Chief  FcuAs  reported  by  Inspector :  Small-pox  prevalent  in 
both  districts  from  April,  1903,  to  May,  1904.  Exceptional 
incidence  on  certain  inhabited  areas,  partly  in  Felling 
and  ]^rtly  in  (Gateshead,  which  were  near  to  the  Sheriff 
Hill  Hospital,  in  which  Gateshead  small-pox  cases  were 
isolated.  Inquiries  made  in  detail  as  to  this  exceptional 
incidence,  its  duration,  extent,  cause,  and  relations  to 
the  hospital.  Conclusion  that  this  hospital  exercised 
a  material  effect  in  enhancing  and  maintaining  the 
prevalence  of  small- pox  in  both  districts. 

8-  HAL8TBAD  BURAL  DISTRICT  (ESSRX) ;  population  (1901). 
10,176  ;  Dr.  Fletcher.     [No.  211,  Price  3rf.] 

Authority  concerned:  Halstead  Rural  District  Council. 

Oround  of  Inquiry :  Doubts  as  to  efficiency  of  Sanitary 
Administration  and  Staff. 

Chief  Facte  reported  by  Inspector:  Water-supply  almost 
entirely  from  wells,  many  of  which  are  public.  Con- 
siderable efforts  have  been  made  to  improve  and  safeguard 
these  public  wells.  Deficient  and  suspicious  supplies 
from  certain  private  wells.  No  proper  drainage  system 
in  the  district.  Several  dilapidated  dwelling-houses. 
Privy  cesspits  in  common  use,  and  some  handflushed 
w.c*B.,  the  former  generally  a  nuisance,  and  the  latter 
frequently  neglected  and  filthy.  No  public  scavenging. 
Provision  made  for  hospital  isolation*  Conclusion  that 
District  Council  willing  to  take  necessary  action  in 
sanitary  matters,  but  lacks  the  advice  of  capable  officers. 

9.  CouHTT  Borough  of  Hanlby  ;  population  (1901),  61,599 ; 
Dr.  Copeman.    [No.  217,  Price  Is.  6rf.] 

Authority  concerned:  Hanley  Town  Council. 

Ghvund  of  Inquiry :  Continued  heavy  incidence  of  zymotie 
disease,  more  especially  scarlet  fever,  diphtheria,  enteric 
fever  and  diarrhcea  (zymotic  enteritis)  and  a  persistently 
high  in&ntile  mortality-rate. 

"'   Chirf  Facts   reported   by  Inspector:    Scarlet    fever  still 
prevalent  but  of  mild  type,  comparatively  few  deaths 


peattont. 
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•p.Aj^o.!  having  occurred.      Diarrhcea,    which  during  last    five 

,tr^  of  years  has  headed  list  of  deaths  from  zymotic  diseases  in 

m'^ohb.  Hanley,  due  in  part,  at  any  rate,  to  excessive  employment 

***    '^"'^  of  adult  female  labour  in  the  Potteries,  and  consequent 

artificial  feeding  of  infants.  Sanitary  defects,  details  of 
which  are  given  in  report,  probably  also  to  some  extent 
responsible.  Diphtheria,  which  since  1896  has  gradually 
spread  from  south  to  north  along  the  line  of  Pottery 
Towns,  mainly  conveyed  by  association  of  children  in 
public  elementary  schools.  Enteric  fever  for  many 
years  past  has  been  to  some  extent  endemic,  but  from 
1899  onwards  deaths  have  diminished  year  by  year.  No 
one  portion  of  the  town  specially  affected  and  no 
evidence  of  implication  of  water  or  milk  supply. 

Isolation  hospital  at  Bucknall,  managed  by  the  Hanley, 
Stoke,  Fenton  and  Longton  Joint  Hospital  Board,  but  no 
accommodation  provided  for  enteric  fever  cases.  Arrange- 
ments for  disinfection  satisfactory.  Byelaws  in  force 
antiquated  and  insufficient.  New  series  under  con- 
sideration by  Town  Council,  but  their  adoption  and 
enforcement  unduly  delayed. 

10.  Haverfordwest  Rural  District  (Pembrokeshire); 
population  (1901),  22,014 ;  Dr.  Spencer  Low.  [No.  209, 
Price  One  Shilling.] 

Auihoritv  concerned:  Haverfordwest  Rural  District  Council. 

Ground  of  Inquiry:  Doubt  as  to  efficiency  of  sanitary 
administration. 

Chief  Facts  reported  by  Inspector:  Various  unhealthy 
conditions  of  and  about  d>^e]ling8;  absence  in  places 
of  proper  sewerage  and  water  supply,  as  well  as  of 
scavenging  in  the  more  populous  centres.  No  permanent 
hospital  accommodation  for  the  isolation  of  infectious 
disease.  Need  of  greater  attention  by  District  Council 
to  sanitary  matters.  Appointment  of  a  single  Medical 
Officer  of  Health  in  place  of  four  medical  practitioners 
as  at  present,  and  of  an  additional  Inspector  of  Nuisances 
recommended. 

11.  Hayle  Urban  District  (Cornwall);  population  (1901), 
1,084 ;  Dr.  Spencer  Low.     [No.  200,  Price  One  Shilling.] 

Authority  concerned :  Hayle  Urban  District  Council. 

Ground  of  Inquiry :  Annual  Reports  of  Medical  Officer  of 
Health  and  other  information. 

Chief  Facts  reported  by  Inspector :  Improvement  in  sani- 
tary administration  in  late  yeara.  Matters  requiring 
attention :  Water  supply,  liable  to  pollution,  and 
should,  if  possible,  be  filtered  ;  closets  without  flushing 
apparatus;  other  nuisances.  New  building  byelaws 
recommended. 
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12.  Btwbll  Rbgistbatioh  Sub-District  of  Hexham  Rubal   app.  a^o. 

DiSTBICT     (NORTHTM BEBLAXD) ;      population     (1901),   AbrttBctoC 
13,160 ;  Dr.  Fletcher.    [No  207,  Price  W.]  """'   ' 

Authority  concerned :  Hexham  Rural  District  CouneiL 

Ground  of  Inquiry :  Continued  prevalence  of  infectioua 
diaeaae,  more  especially  of  diphtheria  and  scarlet  fever. 
Petition  for  inspection  by  miners  of  West  Wylam, 
Prudhoe,  and  Mickley  Collieries. 

Chief  Fads  reported  by  Inspector:  Population  of  Bywell 
Sub-district  nearly  equal  to  that  of  the  rest  of  Hexham 
Rural  District.  For  ten  years,  1894  to  1903,  inclusive, 
incidence  of  diphtheria  nine  times  as  great  in  Bywell 
Sub-district  as  in  the  rest  of  the  Rural  District,  and 
of  scarlet  fever  twice  as  great.  Both  diseases  excep- 
tionally prevalent  in  1902  and  1903  in  the  Bywell 
Sub-district. 

Prevalence  of  infectious  disease  associated  with  in- 
sufficient house  accommodation  and  insufficient  accom- 
modation for  families  in  individual  dwellings.  Much 
overcrowding  in  houses,  many  gross  instances.  Schools 
generally  overcrowded  and  insufficiently  ventilate. 
Hospital  accommodation  quite  inadeqaatie ;  not  used 
for  diphtheria  or  scarlet  fever.  Most  of  the  villages 
in  Bywell  Sub-district  supplied  with  water  by  the 
Newcaptle  and  Gateshead  Water  Company.  Tillages 
mostly  drained  to  streams  tributary  to  or  directly  into 
the  River  Tyne.  Privy-ashpits  in  general  use.  Various 
administrative  recommendations  made. 

13.  HowDEN    Rubal    Distbict     (Yobks,    East    Ridixo); 

popuhition    (1901),    12,274;    Dr.    Farrar.       [No.    206 
Price  3d.] 

Authority  concerned :  Howden  Rural  District  Council. 

Ground  of  Inquiry :  Questions  as  to  water  supply;  sewer- 
age ;  diphtheria  prevalence.  Complaints  by  County 
Council. 

Chief  Facts  reported  by  Insj)ector  :  District  consists  of  fen 
l^d  covert  with  alluvial  silt ;  great  difficulty  in 
obtaining  pure  water  locally,  the  chief  supplies  being 
stored  rain-water  and  shallow  wells,  which  are  generally 
grossly  polluted.  Recommended  that  a  water-supply  be 
obtained  by  gravitation  from  tha  chalk  escarpment. 
Systems  of  sewerage  required  for  Howden  parish  and 
some  of  the  larger  villages.  More  efficient  scavenging 
required.  Building  byelaws  suitable  for  a  rural  district 
needed. 

U.  ISLB  OF  Wight  Rubal  Distbict  (Isle  of  Wight)  ; 
population  (1901),  28,559;  Dr.  Bulstrode.  [No.  219, 
Price  6dL 

Authority  concerned :  Isle  of  Wight  Rural  District  Coimcil 
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ft^M'a4i  Oround  of  Inquiry:    Unsatisfactory  administraliye  pro- 

tmiof  cednre     as      regards     appointment    of     Inspector    of 

^^        ;  Nnisances. 

Chief  Facta  reported  by  Inspector :  Total  area  of  district 
nearly  equal  to  the  County  of  Rutland,  and  the  character 
of  the  population  such  as  to  necessitate  constant  sustained 
inspection.  Numerous  a^argregations  of  population,  in 
several  instances  quite  urban  in  character.  A  large 
number  of  visitors  during  summer  months.  Practically 
no  isolation  accommodation  and  no  disinfecting  appa- 
ratus. Several  satisfactory  water  supplies  and  sewerage 
systems  in  existence,  but  some  parts  of  the  district  much 
in  need  of  both.  Four  Inspectors  of  Nuisances  each 
of  whom  also  acted  as  Highway  Surveyor,  Sanitary 
Surveyor  and  Inspector  of  Petroleum.  Greater  portion 
of  the  time  of  each  officer  taken  up  with  his  duties  of 
Highway  Surveyor,  and  duties  of  Inspector  of  Nnisances 
relegated  to  a  secondary  position.  Many  nuisances 
and  defects  discovered  ;  bye-laws  and  regulations  not 
adequately  enforced ;  cowsheds  and  bakehouses  required 
more  detailed  attention.  Need  for  more  house  to  house 
inspection  and  more  searching  out  of  nuisances. 

Inspector  recommended  that  duties  of  the  Inspectors 
of  Nuisances  should  be  entirely  severed  from  those  of 
Highway  Surveyor. 


15.  KiNGSCLBRB  RURAL  DISTRICT  (HaNTS)  ;  population  (1901), 

8,500 ;  Dr.  Manby. 

Authority  concerned:  Kingsclere  Rural  District  Council. 

'  Oround  of  Inquiry ;  Report  of  two  cases  of  typhus 
fever  in  district — ^also  continued  prevalence  of  diph- 
theria. 

Chief  Facts  reported  by  Inspector :  First  case  considered 
typhus  fever  by  Medical  Officer  of  Health  was  more 
probably  malignant  diphtheria ;  recovery  ensued.  Second 
case  agreed  by  all  concerned  to  have  been  urticaria. 
Nine  diphtheria  cases  notified  in  1903  and  15  in  1904  to 
October  30th — 13  of  these  24  cases  occurred  in  the  parish 
of  Burghclere,  and  six  in  Newtown  parish.  Unrecognised 
cases  at  beginning  of  the  Burghclere  outbreak.  School 
and  home  association  helped  the  spread  of  infection  there 
and  at  Newtown.  First  case  in  each  outbreak  probably 
infected  from  outside  the  district.  Two  outbreaks  not 
apparently  connected.  Attention  drawn  to  insanitary 
conditions  of  district,  which  need  attention. 

16.  •City  of  Liverpool  ;  population,  estimated,  723,430  (1904) ; 

Dr.  Reece.    [No.  208,  Price  2s.  6rf.] 

Authority  concerned :  Liverpool  City  Council. 


Medical 
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■     Orowfido/Zngt^tty;  Epidemic  Bmall-poxdnring  1902-1903.   ^n.A^M 
Information  reqnired  as  to  nse  and  inflnence  of  the  small-  AbiteMi  «| 
pox  hospitals  during  the  epidemic.  *''^* 

Ohitf  Fads  reported  by  Inspector :  Extensive  and  severe 
epidemic  of  small-pox  in  Liverpool  during  1902-3.  Met 
by  vigorons  and  well-organised  action  of  sanitary  depart- 
ment. Special  arrangements  for  vaccination,  along  with 
almost  universal  acceptance  of  vaccination  by  the  people, 
materially  limited  the  amount  of  small-pox  in  the  city. 
Three  hospitals  used  for  the  reception  of  small-pox  at 
Liverpool  during  1902-3.  At  first  a  small  hospital,  Priory 
Road  Hospital,  within  the  city,  alone  was  used.  After 
about  a  year,  when  the  cases  of  small-pox  became  too 
numerous  to  be  received  into  this  hospital,  a  lai^e  hospital, 
Park  Hill  Hospital,  situated  in  a  populous  part  of  the 
city,  and  another  at  Fazakerley,  in  a  sparsely  populated 
district  outside  the  city  boundary,  were  opened  for  small- 
pox patients.  Detailed  study  made  of  incidence  of  small- 
pox fortnight  by  fortnight  on  inhabited  areas  at  different 
distances  from  each  of  these  hospitals.  Facts  obtained 
set  out  in  maps,  diagrams,  and  tables.  Conclusion  that 
whether  there  be  taken  the  large  figures  for  the  large 
hospital  rPark  Hill)  at  the  height  of  the  epidemic,  or  the 
smaller  ngures  for  the  smaller  hospital  (Priory  Road)  in 
the  early  portion  of  the  epidemic,  or  the  figures  for  the 
outside  (Fazakerley)  hospital  with  comparatively  few 
houses  round  it,  each  basis  of  consideration  indicates  in 
its  degree  and  on  the  invasion  rates,  a  s()6cialized  inci- 
dence of  small-pox  corresponding  in  point  of  time  to  the 
hospital  operations.  Where  the  figures  are  largest  and 
the  conclusions  to  be  drawn  from  the  rates  are  conse- 
quently the  most  definite,  the  indication  of  the  excess  of 
incidence  of  small-pox  on  the  neighbourhood  of  the 
hospital,  and  the  evidence  of  graduation  in  the  intensity 
of  such  incidence,  are  clearly  manifest. 

W.  *LlYBR8BDGE  URBAN  DISTRICT  (YORKSHIRE,  WEST 
Riding)  ;  population  (1901),  13,980 ;  Dr.  Wheaton. 
[No.  204,  Price  3rf.] 

Authority  concerned:  Liversedge  Urban  District  Council. 

Ground  of  Inquiry :   Prevalence  of  small-pox. 

Chief  Facts  reported  by  hispector:  At  date  of  visit, 
October  4th,  1904,  34  cases  of  small-pox  had  occurred 
during  the  year,  of  which  only  four  had  been  removed 
to  hoepital.  An  emergency  temporary  small-pox  hospital 
provided  by  the  Mirfield  and  Liversedge  Joint  Hospital 
Board  was  not  opened  until  October.  This  hospital  not 
of  satisfactory  construction,  unf  enced,  and  only  100  yards 
distant  from  the  hospital  for  ordinary  infectious  diseases. 
No  disinfection  of  clothing  of  contacts,  no  provision  for 
their  temporary  accommodation  whilst  their  dwellings 
>  disinfected. 
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pp.A,Ko.4.  Although  the  district  was  one  in  which  hostility  to 

Mrtraet  of  vaccination  was  common,  vaccination  and  revaccination 

^^oQg^  were  in  large  measure  accepted  on  the  outbreak  of  small- 

pox. 

18.  LuDGVAN    Urban    District    (Cornwall);   population 

(1901),  2,274 ;  Dr.  Spencer  Low.    [No.  200,  Price  One 
Shilling.] 

Authority  concerned :  Ludgvan  Urban  District  Council. 

Gfround  of  Inquiry:  Annual  Reports  of  Medical  Officer 
of  Health  and  other  information. 

Chief  Facta  reported  by  Inspector:  Insanitary  property, 
nuisances,  and  drainage  require  attention.  No  isolation 
hospital  or  disinfecting  apparatus  available.  Dairies, 
Cowsheds  and  Milkshops  Order  not  enforced.  No  bye- 
laws  upon  any  subject.  Much  to  be  done  before  sanitary 
condition  of  the  district  attains  even  a  minimum  standard 
of  efficiency. 

19.  Madron  Urban  District  (Cornwall)  ;  population  (1901), 

3,486  ;  Dr.  Spencer  Low.    [No.  200,  Price  One  Shilling.] 

Authority  concerned :  Madron  Urban  District  Council. 

Ground  of  Inquiry :  Annual  Repcrts  of  Medical  Officer  of 
Health  and  other  information. 

Chief  Facta  reported  by  Inspector :  Stream  between  Tolcame 
and  Newlyn  much  polluted  ;  defective  sewerage  systems ; 
insufficient  inspection  of  cowsheds  ;  no  hospital  isolation 
accommodation ;  condition  and  surroundings  of  certain 
dwellingg  unsatisfactory. 

20.  Nantyglo  and  Blaina  Urban  District  (Monmouth)  ; 

population    (1901),    13,489;     Dr.    Fletcher.    [No.    212, 
Price  9d.] 

Authority  concerned :  Nantyglo  and  Blaina  Urban  District 
Council. 

Ground  of  Inquiry:  Persistent  prevalence  of  infectious 
disease,  and  especially  of  diphtheria  during  1903. 

Chief  Facts  reported  by  Inspector:  During  4|  years, 
January  1900  to  September  1904,  there  were  notified 
in  this  small  district,  558  cases  of  scarlet  fever,  with 
11  deaths ;  1,174  cases  of  diphtheria  and  membranous 
croup,  with  only  47  deaths;  and  207  cases  of  enteric 
fever  with  29  deaths.  Inspector  concluded  that  many 
cases  had  been  reported  as  diphtheria  on  insufficient 
evidence,  and  probably  were  not  diphtheria. 

Water  supply  from    Ebbw    Vale    District    Council's 
Waterworks.    An  old  temporary  isolation  hospital  not 
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nsed.    A  dwelling-house  and  grounds  pnrchased  for  a   Arp.A^o.4. 
new  isolation  hospital,  but  honse  so  dilapidated  as  to  be  xbntraetot 
nnfit  for  use,  and  incapable  of  conversion  into  a  properly  tIJ^im,.. 
arranged  hospital.  mtpecuon.. 

Unsatisfactory  priyies  and  w.c's.  During  recent  years 
extensiye  conyersion  of  privies  into  w.c's.,  conversion 
often  obviously  effected  by  unskilled  hands.  Sewers 
discharge  by  many  outfalls  directly  into  the  River  Ebbw 
Each,  but  the  district  will  eventually  be  drained  by 
the  Monmouthshire  Western  Valleys  Sewerage  Hoard. 
Attention  drawn  to  unsatisfactory  house  accommodation. 
Various  administrative  recommendations  made. 

tL  NiWTOWN   AND   Llanidloes   Rural  District   (Mont- 
GOMBRTSHIKB)  ;  population  (1901),  11,848  ;  Dr.  Farrar. 

Authority  concerned:  Newtown  and  Llanidloes  Rural 
District  Council. 

Oround  of  Inquiry :  Dissatisfaction  of  Board  with  sanitary 
administration.  Question  of  appointment  of  two  Medical 
Officers  of  Health  for  the  district. 

Chief  Facts  reported  by  Inspector :  Local  water  supplies 
subject  to  gross  pollution  (chiefly  dip-wells  and  pumps 
from  shallow  wells).  Reckless  pollution  of  watercourses 
throughout  district.  Drainage  inadequate.  Privies 
allowed  to  become  over-full.  Privy  arrangements  in 
schools  unsatisfactory.  Scavenging  neglected.  Many 
houses  insanitary  owing  to  damp  or  proximity  of 
undrained  pig-styes,  cattle-sheds,  &c.  No  isolation 
hospital. 

Two  Medical  Officers  of  Health.  Inspector  advised 
that  appointment  of  a  single  medical  practitioner  as 
Medical  Officer  of  Health  would  be  preferable  to  present 
arrangement.  Inspector  of  Nuisances  has  not  adequately 
performed  his  duties. 

8.  •Borough  of  Ossbtt  (Yorks,  West  Riding)  ;  i^pulation 
(1901),  12,903 ;  Dr.  Wheaton.     [No.  204,  Price  ;W.] 

Authority  concerned :  Town  Council  of  Ossett. 

Oround  of  Inquiry :  Prevalence  of  small-pox. 

Chief  FcuAa  reported  by  Inspector:  Small-pox  occurred  in 
1903,  when  15  cases  came  under  notice.  In  1904,  up  to 
date  of  visit  on  October  5th,  62  cases  had  occurred.  All 
the  patients  removed  to  a  hospital  in  the  borough 
which  had  at  times  become  overcrowded.  A  disinfecting 
apparatus  provided  at  the  hospital.  Administration  by 
the  Town  Council  unsatisfactory  ;  disinfection  of 
dwellings  imperfect ;  no  accommodation  for  "  contacts  " 
beyond  a  travelling  van  ;  no  disinfection  of  clothing 
of  •*  contacts."    Hostility  to   vaccination  very  great   in 

Sim  ^ 
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Atr,Ajra4,  dieBoroiigl^b« '*eoQCactt'*ieadUj  aceeptod  noeiiiation 

or  reTMcinasioii,  and  a  luge  part  of  the  pcqpolation 
were  eeekiiig  thm  proiectioQ  from  tlie  diooMO,  tlie  pnblic 
Taecinator  performing  500  apenitiotm  we^j. 

23.  Paul  ITrbas  Dtstrict  (Cor^twall):  p<qpiiktion  (1901X 
6^332 ;  Dr.  Spenc^  Low.     [Xo.  200,  Price  One  Shilling.] 

Authority  concerned:  Pinl  Urbmi  District  Com&ciL 

Chround  of  Inquiry :  Annoal  ReportB  of  Mediod  Officer  of 
Health  and  other  inf ormatioa. 

Chief  FtMcts  reported  by  Inspector:  Unflatia&ustory  water 
sapplj  and  sewerage  in  certain  parts  of  district. 
Insufficient  inspection  of  the  district  for  the  diaoovery 
and  remedj  of  nuisances.  Pollution  of  harbours  and 
streams  by  excrement  and  refuse.  Overcrowding  of 
houses  upon  area  and  generally  insanitary  condition  of 
Newlyn  and  Mousehole.  Dairies,  Cowsheds  and  Milk- 
shops  Order  not  enforced.  Need  for  better  administra- 
tion by  Council,  and  suggestions  to  this  end. 

24.  Borough  of  Pbnzahcb  (Cornwall)  ;  popuhition  (1901), 
13,136;  Dr.  Spencer  Low.  [No.  200,  Price,  One 
Shilling.J 

Authority  concerned :  Penzance  Town  Council. 

Ground  of  Inquiry :  Annual  Reports  of  Medical  Officer  of 
Health  and  other  information. 

Chief  Facts  reported  by  Inspector:  Insufficient  use  made  of 
iBolation  hospital  in  cases  of  scarlet  fever  and  diphtheria 
which  have  been  prevalent  in  the  district ;  need  for 
employment  of  bacteriological  aids  to  diagnosis  of 
diphtheria.  Attention  drawn  to  unwholesome  condition 
of  certain  areas  and  dwellings,  and  to  need  of  new 
byelaws. 

25.  PBWSBy  Rural  District  (Wilts);  population  (1901) 
11,211 ;  Dr.  Fletcher.     [No.  214,  Price  Gd.] 

Authority  concerned :  Pewsey  Rural  District  Coxmcil. 

(irmtnd  of  Inquiry :  Doubts  as  to  proper  sanitary  super- 
viHion  of  the  district. 

C/iiV'/  Facts  reported  by  Ins/}ector :  Water  supply  generally 
unsatisfuetory,  especially  at  Pewsey  itself  and  LudgershalL 
No  pro])er  system  of  sewerage  in  the  district.  Privy 
nuisances  abound.  No  hospital  accommodation.  Many 
(Uhi])ldated  dwellings ;  thatched  cottages  in  need  of 
re^Hidr.  Insufficient  housing  accommodation  leading  to 
overcrowding.  District  very  largely  given  over  to  dairy- 
farming,  the  milk  mostly  coming  to  large  London  Dairy 
Companies;   on    UK)  premises  used    for   milk   supply 
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porpoeeB,  1,897  cowb  are  kept.    Medical  Officer  of  Health    app.a,no.4 
only  inspects  dairj-farms  supplying  Aylesbary  Dairy  Abttnot  ot 
Company,  receiving  special  fees  for  so  doing.    Neglect  to  x^S^ttou. 
keep  register  of  cowkeepers  and  purveyors  of  milk,  only 
two  persons  registered.    Inspector  of  Nnisances  holds  so 
many  offices  that  he  has  not  sufficient  time  to  devote  to 
his  duties  in  the  above  office.    Evidence  of  general  want 
of  supervision  and  inspection  by  both  Medical  Officer  of 
Health  and  Inspector  of  Nuisances. 

86.  ^Pbebsall-with-IIaokinsall  Urban  District  (Lanoa- 
BHIBB) ;  population  (1901),  1,423  ;  Dr.  Spencer  Low. 
[No.  198,  Price  2d.] 

Authority  concerned:  Preesall-with-Hackinsall  Urban 
District  Council. 

Oraund  of  Inquiry :  Statements  in  Annual  Reports  of 
Medical  Officer  of  Health  and  local  complaints. 

Chief  Facts  reported  by  Inspector :  Need  for  (1)  provision 
of  adequate  supply  of  wholesome  water  ;  (2)  remedy  of 
fiiulty  conditions  of  drainage,  sewerage,  and  sewage  dis- 
posal, as  well  as  of  excrement  and  refuse  disposal ;  (3) 
isolation  accommodation  for  infectious  diseases  other 
than  small-pox  ;  (4)  systematic  inspection  of  dairies,  cow- 
sheds, and  milk-shops  ;  (5)  enforcement  of  existing  bye- 
laws;  (6)  systematic  inspection  of  the  district  for  the 
discovery  and  remedy  of  nuisance. 

27.  ^Ravbnsthorpe  Urban  District  (Yorks,  West  Riding)  ; 
opulation  (1901),  5,699  ;  Dr.  Wheaton.    [No.  204,  Price 

Authority  concerned:  Ravensthorpe  Urban  District  Council. 

Ground  of  Inquiry :  Prevalence  of  small-pox. 

Chief  FcLcta  reported  by  Inspector ;  At  date  of  first  visit, 
September  16th,  1904, 46  cases  of  small  pox  had  occurred 
during  the  year.  The  adjoining  Borough  of  Dewsbury 
had  promised  to  provide  hospital  accommodation  for 
small-pox  but  had  failed  to  do  so.  16  cases  were  at  that 
time  retained  in  their  homes.  Spread  of  the  disease 
attributed  to  the  Dewsbury  small-pox  hospital,  which 
was  situate  close  to  the  boundary  of  the  district.  Dis- 
trict, one  in  which  hostility  to  vaccination  had  been  for 
a  long  time  rife.  The  Council  had  no  disinfecting 
apparatus.  No  proper  disinfection  of  invaded  dwellings 
or  of  clothing  of  "  contacts."  No  provision  for  temporary 
accommodation  of  ^'  contacts  "  whilst  their  dwellings  and 
clothing  were  disinfected.  At  a  second  visit,  October 
13th,  52  cases  of  small-pox  were  under  treatment  in  their 
homes.  No  hospital  provision.  Reckless  exposure  of 
children  to  infection ;  healthy  persons  sleeping  in  the 
same  beds  as  small-pox  sufferers ;  great  overcrowding  of 

11109  ^^ 
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4PP,A^»a4>  padoitB  in  rooms ;  no  nnraes  provided;  deplorable  con- 

LMnMtor  dition  of  persona  liying  in  InTsded  honaee*    Qm  October 

SS^^on.  31st  the  Board  imied  an  Order  nnder  seetioiis  130  and 

134  of  the  Public  Health  Act,  1875,  in  similar  terms  to 

that  issned  in  the  case  of  Dew^nry. 

28.  Borough  of  St.  Iv«8  (Cornwall);  population  (1901), 

6,699  ;  Dr.  Spencer  Low.    [No.  200,  Price  One  ShiUing.] 

Auihority  concerned:  St  Ives  Town  CoonciL 

Chr&und  of  Inquiry :  Annnal  Bep<Mrt8  of  Medical  OfiBcer  of 
Health  and  other  inf ormaticm. 

Chief  Facts  reported  by  Inspector :  Insanitary  condition  of 
some  of  the  dwellings  of  poorer  classes ;  overcrowding 
of  houses  upon  area  common ;  general  lack  of  closet 
accommodation  in  congested  areas,  remedied  to  some 
extent  by  proYision  of  public  latrines ;  insufficient  in- 
spection of  cowsheds;  pollution  of  stream  running 
through  town  by  sewage  and  refose.  No  isolation 
accommodation  for  infectious  diseases  or  a  steam  dis- 
infector. 

29.  St.  Just  Urban  District  (Cornwall)  ;  population  (1901), 

5,646  ;  Dr.  Spencer  Low.    [No.  200,  Price  One  Shilling.] 

Autliority  concerned :  St.  Just  Urban  District  Council. 

Oronnd  of  Inquiry  :  Annual  Reports  of  Medical  Officer  of 
Health  and  o.her  information. 

Chief  Facts  rejxjrted  by  Inspector:  Water  supply  and 
sewerage  unsatisfactory.  Scavenging  arrangements  in- 
efficient. Dairies,  Cowsheds,  and  Milkshops  Order  not 
enforced.  No  byelaws.  Attention  drawn  to  condition 
of  slaughter-houses  and  existence  of  various  nuisances. 
Since  its  constitution  in  1897  practically  nothing  has  been 
done  for  the  sanitary  needs  of  the  district,  which  abounds 
in  accumulations  of  filth  and  refuse  and  in  other 
insanitary  conditions. 

30.  •Shbbrnbss  Urban  District   (Kent)  ;  population  (1901), 

without  garrisons,   11,293  ;    Dr.   Buchanan.     TNo.   215. 
Price  6d.] 

Autliority  concerned :  Sheemess  Urban  District  Council. 

Ground  of  Inquiry :  Prevalence  of  enteric  fever  ;  want  of 
information  as  to  local  conditions  and  administration. 

Chief  Facts  reported  by  Inspector:  Relatively  heavy 
incidence  of  enteric  fever  year  by  year  during  period 
1897-1904,  though  no  pronounced  epidemic.  Records 
available  insufficient  to  enable  investigation  of  its  causes. 
Prominent  defects  in  sanitary  conditions  and  administra- 
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tion  which  appear  to  favour  local  spread  of  this  disease    app.a^No.4. 
indicated.  ^a*Si*^' 


Conditions  of  honsing  nnsatisfactory ;  nnmerons  un- 
healthy conditions  in  and  about  dwellings.  Leaky  house 
drains  and  unflushed  water  closets  common.  Water 
service  from  deep  wells,  supply  intermittent;  sewage 
disposal  needs  ciittention ;  infectious  disease  prevention 
and  other  matters  unsatisfactory.  Staff  and  work  of 
sanitary  department  of  Town  Council  require  re- 
organising. Much  greater  attention  by  District  Council 
to  public  health  matters  is  needed. 

L  •SOOTHILL  NBTHBR  URBAN  DISTRICT  (YORKS,  WEST 
Riding)  ;  population  (1901),  5,552 ;  Dr.  Wheaton. 
[No.  204,  Price  3rf.] 

Authority  concerned:  Soothill  Nether  Urban  District 
Council. 

Chround  of  Inquiry :  Prevalence  of  small-pox. 

Chief  Facta  reported  by  Inspector:  Small-pox  occurred  in 
1903,  when  15  cases  were  reported.  Disease  reappeared 
in  1904,  and  up  to  date  of  visit  on  October  4tb,  1904, 
23  cases  had  occurred.  District  contiguous  to  the 
Borough  of  Dewsbury;  many  inhabitants  hostile  to 
vaccination.  Owing  to  failure  of  Dewsbury  and  of  the 
Joint  Hospital  6<Murd  to  provide  small-pox  hospital 
accommodation,  patients  were  retained  in  their  own 
homes  when  suffering  from  small-pox.  Administration 
by  the  District  Council  very  faulty ;  no  disinfecting 
apparatus  provided ;  no  provision  for  the  temporary 
accommodation  of  "contacts"  whilst  their  homes  and 
clothing  were  disinfected.  The  Board  issued  an  Order 
under  Sections  130  and  134  of  the  Public  Health  Act, 
1875,  similar  to  that  issued  in  the  case  of  the  Borough 
of  Dewsbury,  with  the  object  of  facilitating  the  prompt 
vaccination  and  revaccination  of  the  population. 

32.  •Soothill  Upper  Urban  District  (Yorks,  West  Riding); 
population  (1901),  6,104;  Dr.  Wheaton.  [No.  204, 
Price  3rf.] 

Authority  concerned:  Soothill  Upper  Urban  District 
Council. 

Ground  of  Inquiry:  Prevalence  of  small-pox. 

Chief  Facts  reported  by  Inspector:  Small-pox  prevailed 
in  1908,  when  18  cases  occurred,  and  recurred  in 
September,  1904.  At  date  of  visit  on  October  29th, 
1904^  28  cases  had  occurred.  The  district  is  near 
to  the  Borough  of  Dewsbury  ;  some  past  hostility  to 
vaocination,  but  less  than  at  Dewsbury ;  on  the 
occurrence  of  small-pox  vaccination  was  laigely  sought 
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j'p.A.No.  4.  by  the  inhabitants.    Owing  to  failure  of  Dewsbury  to 

M^^ot  provide  the    hospital  accommodation  which  they   had 

e<Uc^  promised  for  small-pox,  and  the  failure  of  the  Joint 

'^^  ^^  Hospital  Board  to  provide  a  small-pox  hospital,  nearly 

all  the  small-pox  patients  had  to  remain  at  their  own 

homes.    Administration  by  the  Urban  District  Council 

very  faulty  ;  no  disinfecting  apparatus  provided,  and  no 

accommodation  for  "  contacts "  whilst  their  homes  and 

clothing  were  disinfected. 

33.  •Thornhill  Urban   District  (Yorks,  West  Riding)  ; 

population    (1901),    10,290;    Dr.    Wheaton.    [No.    204, 
Price  3d.] 

Avihority  conce7med :  Thornhill  Urban  District  Council. 

Chround  of  Inquiry :  Prevalence  of  small-pox. 

Chief  Facts  reported  by  Inspector :  Small-pox  broke  out 
early  in  May,  1904.  Up  to  September,  1904,  59  cases 
had  occurred.  Infection  attributed  to  the  adjoining 
Borough  of  Dewsbury.  District  one  in  which  hostility 
to  vaccination  was  frequently  met  with.  The  small-pox 
hospital  was  a  temporary  structure  placed  in  a  favour- 
able situation  but  much  overcrowded,  without  adminis- 
trative accommodation,  disinfecting  apparatus  or  proper 
laundry.  Council  had  no  disinfecting  apparatus ;  dis- 
infection of  dwellings  unsatisfactory ;  no  accommo- 
dation for  the  reception  of  "contacts"  whilst  their 
dwellings  were  being  disinfected.  No  medical  visiting 
of  "contacts."  Not  all  the  cases  were  removed  to 
hospital.  At  a  second  visit  on  October  13th,  the  cases 
totalled  84,  the  hospital  was  found  to  be  overcrowded, 
the  provision  of  a  tent  having  only  partially  relieved  it, 
owing  to  female  patients  refusing  to  sleep  in  the  tent 
Hostility  to  vaccination  greatly  diminishing,  and  large 
numbers  availing  themselves  of  the  protection  afforded 
by  it. 

34.  West  Penrith  Rural  District  (Cornwall)  ;  population 

(1901),   11,298;    Dr.    Spencer    Low.      [No.  200,    Price 
One  Shilling.] 

Authority  concer^ned :  West  Penrith  Rural  District  Council. 

Ground  of  Inquiry :  Annual  Reports  of  Medical  Of&cer  of 
Health  and  other  information. 

Chief  Facts  reported  by  Inspector:  Various  insanitary 
conditions  in  district ;  dwellings  unsatisfactory ;  local 
water  supplies  and  sewerage  systems  need  attention. 
Byelaws  required.  No  isolation  hospital  accommodation 
or  disinfecting  apparatus.  Dairies,  Cowsheds,  and  Milk- 
shops  Order  not  enforced. 
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35.  Windsor  Rural  District  (Berks);   population  (1901),  App.A.Na4. 

14,274  ;  Dr.  Manby.  AbrtridTof 

Medloal 

Authority  concerned :  Windsor  Rural  District  Council.  inepectioM. 

Ground  of  Inquiry :  Complaint  by  Major  Evan  Martin  on 
behalf  of  Princess  Christian,  as  to  nuisance  from  foul 
ditches  in  Clewer  Green. 

Chief  Facts  reported  by  Inspector:  Ditches  found  to  be 
badly  fouled  by  slop  water  from  dwellings.  Advice 
given  to  Rural  District  Council  as  to  cleansing  of 
cesspools,  as  to  temporary  measures  for  treatment  of  the 
foul  ditches,  and  as  to  providing  a  system  of  sewers. 
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No.  5 

Report  on  the  Sanitary  Ciroumstanobs  and  Adminis- 
tration of  the  Prbesall-with-Hackinsall  Urban 
District;  by  Dr.  J.  Spencer  Low. 

Since  1900,  when  Preesall-with-Hackinsall  became  an  nrban 
district,  the  annual  reporfs  of  the  Medical  Officer  of  Health  have 
shown  repeatedly  that  unhealthy  conditions  abound  there,  and 
that  the  District  Council  are  making  little  progress  towards 
securing  the  amelioration  of  these  conditions.  In  view  of  these 
considerations  I  was  instructed  by  the  Board  to  visit  the  district 
an:l  make  inquiry  as  to  its  sanitary  circumstances  and  adminis- 
tration. This  I  did  towards  the  end  of  May,  and  ascertained  the 
facts  now  about  to  be  set  forth. 

Description  of  the  District.  —  The  Preesall-with-Hackinflall 
Urban  District,  situated  in  the  Garstang  Union,  is  bounded  on  the 
south  and  east  by  the  Garstang  Rural  District  (of  which  it 
formerly  constituted  a  part),  on  the  north  by  Morecambe  Bay, 
and  on  the  west  by  the  estuary  of  the  Wyre,  on  the  further  side 
of  which  lies  the  town  of  Fleetwood.  The  distnct  is  nearly  fiat, 
with  the  exception  of  a  low  hill  at  Preesall  village  and  slight 
eminences  at  one  or  two  other  points.  It  is  dotted  with  borings 
for  salt  through  which  the  brine  gains  the  surface  to  be  piped  to 
various  points  for  subsequent  treatment.  Most  of  the  houses  in 
the  district  are  said  to  stand  on  clay.  The  following  table  shows 
the  area  and  rateable  value  of  the  district,  together  with  the 
population  and  the  number  of  inhabited  houses  at  each  of  the  last 
three  census  periods  and  in  1903  : — 


Area 

Rateable 
Value  for 
purposes 

of  a 

General 

District 

Rate. 

Population. 

Inhabited  Houaes. 

(ncres). 

1881. 

1891. 

1901. 

1903, 
estimated. 

1881. 

1891. 

1901. 

1903. 

2,962 

8,322 

848 

896 

1,423 

1,475 

— 

185 

302 

312 

The  chief  industries  are  agriculture  and  the  various  employ- 
ments connected  with  salt  mining.  A  number  of  persons  at 
Knott  End,  which  is  a  village  in  the  north-west  corner  of 
the  district,  let  apartments  to  visitors.  Volunteer  camps  are 
frequently  established  in  the  district  during  the  summer 
months. 
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The  length  of  "  secondary  "  roads  to  the  np-keep  of  which  the 
County  Conncil  contribnte  is  about  six  miles.  The  County 
Council  have  had  occasion  to  inform  the  District  Council  that 
the  grant  would  have  to  be  withheld  unless  the  roads  were  better 
kept.  The  length  of  roads  repairable  by  the  District  Council  is 
about  six  miles.  Their  condition  in  many  places  was  bad  when 
seen  by  me. 
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A.— Gbnbral  Sanitary  Condition. 

(a.)  Dwellings. — Save  for  a  few  thatched  cottages  the  houses 
at  ^ott  End  are  for  the  most  part  substantially-built  brick 
dwellings.  At  Preesall  village  and  Preesall  Park — the  only  other 
ports  of  the  district  in  which  there  are  aggregations  of  houses — 
cottage  property  of  an  older  type  is  met  with.  The  rest  of  the 
district  contains  scattered  dwellings.  The  older  cottage  property 
is  in  &ir  condition ;  but  throughout  the  district  there  are  many 
houses  with  fixed  window  sashes,  and,  as  a  result  inadequately 
ventilated.  The  Inspector  of  Nuisances,  who  had  only  held  office 
some  three  weeks  at  the  date  of  my  visit,  informed  me  that  he 
had  found  houses  in  process  of  building  with  similar  defects,  in 
defiance  of  the  building  bye-laws  in  force  in  the  district.  The  roofs 
of  some  of  the  houses  are  not  watertight.  A  workroom  used  by 
a  shoemaker  at  Preesall  village  was  found  to  be  on  the  point  of 
collapsing  on  account  of  the  rottenness  of  its  timbers.  One  of 
its  walls  was  some  feet  out  of  the  perpendicular.  A  number  of 
improvements  in  cottage  property  are  said  to  have  been  effected 
in  recent  years.  There  is  no  overcroivding  of  dwellings  upon  area^ 
many  houses  having  fair-sized  gardens,  and  no  overcrowdhig  of 
persons  in  dwellings  came  to  my  notice. 

(b.)  Water  Supply. — This  is  very  deficient  in  quantity  and  of 
unsatis&ctory  quality  in  all  parts  of  the  district.  The  staple 
aource  is  rain-water  collected  from  the  roofs,  and  stored  in  large 
galvanised  iron  tanks  or  in  tubs.  Supply  of  water  is  also  obtained 
from  shallow  wells  and  springs.  Some  wells  are  in  positions 
which  entail  risk  of  their  pollution  by  soakage  from  adjacent 
privy  pits ;  while  some  are  said  not  to  be  used  for  drinking 
purposes  unless  the  rain-water  tanks  gave  out.  In  summer  many 
of  the  tanks  and  wells  are  wont  to  fail,  with  as  result  serious 
inconvenience  to  many  persons  who  are  driven  to  beg  water  from 
their  more  fortunate  neighbours  or  to  procure  it  from  sources  of 
lupply  at  distances  as  great  as  half  a-mile.  The  inconvenience  of 
this  state  of  things  is  especially  serious  in  the  case  of  persons 
who  have  houses  full  of  summer  visitors.  In  instances  where 
houses  have  water-closets  flushed  by  hand  or  by  rain-water 
cisterns,  nuisances  result  from  failure  of  water-supply  for  flushing 
purposes.  A  number  of  persons  complained  to  me  of  the  quality 
of  the  well  water,  some  of  which  is  brackish ;  while  the  rain- 
water from  the  tanks  and  barrels  contains  soot,  washings  from 
the  roofs,  such  as  bird  droppings,  and  other  impurities.  Several 
perwns  stated  that  they  were  unable  to  drink  the  water  which 
was  available. 
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An  Inquiry  was  held  in  1903  by  one  of  the  Board's  Engineering 
Inspectors  into  a  scheme  for  supplying  water  to  the  district  from 
the  works  of  the  Fylde  Water  Board,  but  difficulties  arose  and 
nothing  came  of  the  scheme.  In  June  last  a  conference  was  held 
at  Blackpool  between  representatives  of  the  Fylde  Water  Board, 
the  Lancaster  and  Garstang  Rural  District  Councils,  and  the 
Preesall  Urban  District  Council,  at  which  an  Inspector  of  the 
Local  Government  Board  was  present.  It  is  as  yet  too  early  to 
predict  the  result  of  this  conference  as  the  Water  Board  and  the 
District  Councils'  views  upon  certain  important  legal  questions 
remaining  to  be  settled  are  divergent.  It  is  hoped,  however,  that 
all  parties  to  the  conference  are  fully  alive  to  the  necessity  for 
securing  an  adequate  supply  of  wholesome  water  for  the  Urban 
and  Rural  Districts  concerned,  and  that  technical  difficulties  may 
not  be  allowed  to  stand  in  the  way  of  this  urgent  sanitary  require- 
ment. Unfortunately  the  nearest  point  to  the  Preesall  District  at 
which  the  mains  of  the  Fylde  Water  Board  could  be  tapped  is  at 
White  Hall,  some  4^  miles  from  the  southern  boundary  of  the 
district  and  about  6  mi^es  from  Preesall  village.  It  is  greatly  to 
be  hoped  that  the  Council  will  make  every  endeavour  to  obtain 
for  their  district  an  adequate  supply  of  wholesome  water,  of 
which  the  need  is  urgent. 

(c.)  Sewerage. — The  slop  water  from  a  portion  of  the  village  of 
Knott  End  is  conveyed  to  sewers  into  which  a  few  water-closets 
also  discharge.  The  outfalls  are  two  in  number,  one  into  the 
estuary  of  the  Wyre,  the  other  to  the  sands  at  the  northern  margin 
of  the  district,  above  ordinary  high-water  mark.  This  outfall  is 
nnsatis^tory  owing  to  the  broad  stretches  of  almost  level  sands, 
which  do  not  permit  of  sufficient  fall  for  the  sewage  to  flow  away. 
It  therefore  collects  in  pools,  close  to  the  sea  front.  An  outfall  to 
these  sands  can  hardly  be  made  satis&ctory  owing  to  this  lack 
of  fall.  In  Preesall  village  I  saw  a  number  of  choked  gullies. 
This  village  has  sewers  for  slop- water,  discharging  into  ditches, 
in  some  places  close  to  houses.  A  few  water-closets  discharge 
to  cesspools  or  into  these  sewers.  The  dit<5hes,  on  account  of  the 
level  nature  of  the  land,  remain  partially  filled  with  stagnant 
water  and  evil-smelling  sludge.  Similar  slop-containing  ditches 
are  found  in  numerous  parts  of  the  district,  even  at  EjQott  End. 
During  the  week  or  two  previous  to  my  visit,  the  Inspector  of 
Nuisances  had  occasion  to  break  into  two  sewers.  One  of  these 
behind  Elletson*s  Terrace,  Preesall,  some  300  to  400  feet  in  length, 
was  found  to  consist  of  6-inch  stoneware  pipes,  with  clay  joints 
and  a  mean  fall  of  1  in  300 ;  for  the  last  150  feet  the  foil  was 
found  to  be  in  the  reverse  direction  to  the  flow,  and  the  tops  of 
the  pipes  were  for  some  distance  not  2  inches  below  the  surfoce 
level  of  the  back  road  along  which  the  sewer  is  laid.  At  points 
the  sewer  was  standing  |ths  full  partly  because  it  had  been  laid 
in  a  ''switch-back'*  manner.  The  outfall  was  to  a  leaking 
cesspool  without  a  proper  cover.  In  another  sewer  behind 
Clarence  Street,  Elnott  End,  the  junctions  for  branch  drains  had 
been  formed  by  knocking  holes  in  the  sewer  pipe,  the  ^  joints  " 
being  composed  of  a  brick  plastered  round  with  clay.  These 
''joints  '*  were  found  to  be  leaking  freely.  A  pump  from  a  well 
supplying  water  which  is  used  for  drinking  purposes,  is  situated 
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on  the  line  of  this  sewer.  These  two  examples  of  sewering, 
which  have  come  to  light  within  the  last  week  or  two  tend  to 
raggestion  that  the  condition  of  the  sewers  in  the  district  is  far 
from  satisfactory.  At  Knott  End  there  is  a  very  rudimentary 
'^septic  tank"  and  filter-bed  installation  which  has  been  erected 
by  a  private  owner  to  deal  with  the  drainage  of  some  20  houses. 
When  seen  by  me,  the  tank  and  filter-beds  were  choked  with 
Bladge,  and  the  ditch  to  which  the  effluent  discharged  was  in  a 
similar  condition.  The  filter-beds  form  a  series  of  open  cesspools 
and  constitute  a  serious  nuisance. 

The  Urban  Council  have  had  under  consideration  the  question 
of  sewerage  in  their  district,  but  without  definite  result.  It  is, 
nevertheless,  clear  that  conditions  of  drainage,  sewerage,  and 
sewage  disposal  in  the  more  populous  parts  of  the  district  stand 
in  uiigent  need  of  improvement,  and  this  matter  should  receive 
the  serious  attention  of  the  Council. 

(d.)  Disposed  and  removal  of  excrement. — There  are  not  many 
vrater-closets  in  the  district ;  some  drain  to  sewers  which  discharge 
Into  ditches  or  into  the  sea,  others  into  cesspools.  Some  water- 
closets  have  unventilated  soil-pipes,  while  in  one  instance  that 
^same  under  my  notice,  the  only  means  of  ventilation  of  the 
coil-pipe  consisted  of  some  two  feet  of  1-inch  lead-piping  opening 
T)eneath  a  bedroom  window. 

Privy  middens,  cesspits,  and  pail  closets  are  the  commonest 
modes  of  excrement  disposal.  Many  of  the  privy  middens  were 
full  and  smelt  offensively.  Some  privy  pits  were  mere  holes  in 
the  ground,  unlined  and  uncovered.  The  covered  brick  privy 
middens,  many  with  a  capacity  of  over  60  cubic  feet,  have  to  be 
emptied  by  the  scavenger  entering  the  opening  through  which 
uhes  and  other  refuse  are  thrown,  and  while  standing  in  the  filth 
he  has  to  shovel  it  out  through  the  window  opening.  Privy 
middeuB  of  this  type,  and  of  a  holding  capacity  considerably  in 
excess  of  that  permitted  in  the  building  bye-laws  in  force  in  the 
district,  are  at  present  being  erected  in  connection  with  new 
houses.  Pails  are  not  infrequently  leaky,  being  indeed  old 
household  pails  or  wooden  tubs  in  a  dilapidated  condition. 

The  Council  empties  the  middens  and  pail  closets  of  those 
householders  who  will  not  empty  their  own.  They  approve  of 
large  receptacles  on  account  of  the  less  frequent  need  of  removal 
of  their  contents.  This  removal  is  effected  by  an  ordinary 
brmer*s  cart  which  during  the  process  allows  fouling  of  the 
streets  and  lanes  by  liquid  and  semi-liquid  filth.  Some  house- 
holders dispose  of  their  privy  contents  upon  their  gardens. 
Cesqpools  are  said  to  be  emptied  by  the  Councirs  employis  when 
the  householders  demand  it,  but  the  new  Inspector  of  Nuisances 
has  the  matter  under  consideration  and  a  more  satisfactory  and 
regular  system  may  be  inaugurated. 

(e.)  Disposal  and  removal  of  refuse, — Refuse  is  disposed  of  in 
prify  middens,  ash  tubs,  or  on  gardens.  It  is  removed  by  the 
Council  in  Knott  End  and  elsewhere  at  irregular  intervals. 
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pp. A, No. 5        (f.)  There  are  no  common  lodging  houses^  *^  tenement*^  lodgitig 

nitary  hotises  OF  offensive  trades  in  the  district. 

roomttaQoes 

Sionof  ttle         ^^'^  ^^  slaughter  houses  are  registered  and  are  two  in  number. 

eeooi-with-    Strncturally  both  are    in   a  satisfactory  condition.      The    snr- 

^gj^****^        roundings  of  one,  however,  were  filthy  in  the  extreme,  blood 

rtrict;  by      being  permitted  to  run  along  an  earth  channel  to  an  overflowing 

V.'  ^^^'    tank  adjoining  a  large  dungheap,  close  to  the  slaughter-house. 

Entrails  are  said  to  be  buried  in  this  dungheap,  but  fresh  entrails 

as  well  as  others  were  to  be  seen  scattered  about.    The  stench 

from  this  dunghill  was  very  offensive.    A  proper  receptacle  and 

a  drain  to  convey  off  the  blood  and  washings  from  the  slaughter 

house  should  be  provided.    The  position  of  the  dunghill  should 

be  moved  much  further  away  from  the  slaughter  house. 

(h.)  The  number  of  cowhouses  is  not  known.  There  are  said 
to  be  no  dairies  or  milkshops  in  the  district.  The  Diaries^  Cow* 
sheds^  and  Milkshops  Order  is  disregarded.  I  visited  a  number 
of  cowsheds  and  found  them  exceedingly  dirty,  ill-kept,  badly 
lighted,  inadequately  ventilated,  and  judging  from  the  number  of 
stalls  available,  grossly  overcrowded,  the  air  space  in  some  sheds 
not  exceeding  200  cubic  feet  per  stall.  They  do  not  appear  to 
have  been  inspected  in  the  past  with  any  result,  and  the  subject 
is  one  to  which  the  new  Inspector  of  Nuisances  must  needs  devote 
considerable  attention. 

(i.)  There  are  eight  bakeliouses  in  the  district.  All  are 
registered.  None  of  them  are  underground,  and  those  I  saw  were 
well  kept. 


B.— Sanitary  Administration. 

Preesall-with-Hackinsall,  previously  part  of  the  Garstang  Rural 
District,  was  in  1899  constituted  an  Urban  District  by  an  Order 
of  the  County  Council  of  Lancaster.  No  petition  having  been 
presented  to  the  Board  to  disallow  the  Order  of  the  County 
Council,  the  Board  in  March,  1900,  issued  a  Confirmation  Order  in 
pursuance  of  the  provisions  of  sub-section  4  of  section  57  of  the 
Local  Government  Act,  1888.  In  favour  of  the  formation  of  this 
small  Urban  District  it  was  stated  that  the  part  of  the  Garstang 
Rural  District  in  question  suffered  from  lack  of  sanitary  super- 
vision, that  it  had  no  proper  water-supply,  and  that  it  was  without 
a  sewerage  system  ;  while  it  was  claimed  that  its  constitution  as 
an  Urban  District  would  facilitate  improvement  of  these  unsatis^ 
factory  conditions. 

It  is  now  more  than  four  years  since  Preesall-with-Hackinsall 
was  constituted  an  Urban  District ;  and  there  is  no  evidence  that 
material  progress  has  been  made  towards  the  improvement  in  the 
sanitary  circumstances  so  hopefully  foreshadowed  in  1899.  It  is 
indeed  diflBcult  to  conceive  that  tlie  conditions  of  the  district, 
regarded  from  a  sanitary  standpoint,  can  have  been  appreciably 
worse  at  that  time  than  they  are  to-day.  The  water-supply^ 
unwholesome  in  quality  and  of  insufiBcient  quantity ;  the  faulty. 
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conditions  of  sewerage,  drainage  and  disposal  of  sewage ;   the    app  a.  no. 
serions  nnisances,  many  of  them  in  relation  with  nn satisfactory  gi^^J^ 
disposal  and  removal  of    excrement    and  refuse,  in  the    near 


neighbonrhood  of  the  great  majority  of  dwellings;  the  neglected  tmUopoftiM 
state  of  cowsheds ;  the  entire  absence  of  provision  for  the  isolation  nSSlio?*' 
of  cases  of  infections  disease  other  than  small-pox  and  of  any  urimi 
trostworthy  means  of  disinfection ;  the  numerous  infringements  ^fj^B^j^^ 
of  the  bye-laws  in  force  in  the  district — all  bear  tcHtimony  to  Low.' 
the  failure  of  the  Urban  District  Council  to  perform  the  duties 
which  have  been  entrusted  to  them  as  guardians  of  the  public 
health. 

The  By&'laws  in  force  in  the  district  are  as  follows  : — 

Offensive  Trades ;  allowed  by  the  Board  on  May  7th,  1901. 

Slaughter-houses ;  allowed  by  the  Board  on  May  7th,  1901. 

Common    Liodging-houRes  ;    allowed  by   the    Board    on 
June  6th,  1901. 

Nuisances ;  allowed  by  the  Board  on  July  23rd,  1901. 

New  Streets  and  Buildings;   allowed  by  the   Board  on 
March  22nd,  1902. 

The  Public  Health  Acts  Amendment  Act,  1890,  was  adopted  on 
July  22nd,  1901. 

The  Medical  Officer  o/  Health,  Mr.  W.  H.  Robinson,  M.R.C.S., 
LR.C.P.,  receives  an  annual  salary  of  £20,  half  of  which  is 
repaid  by  the  County  Council.  He  is  also  Medical  Officer  of 
Health  for  the  Fleetwood  Urban  District,  and  for  the  Fleetwood 
Port  Sanitary  District.  He  has  pointed  out  the  shortcomings  of 
the  district  year  by  year  in  his  annual  reports  and  has  urged  the 
Council  to  deal  with  them,  but  apparently  little  notice  has  been 
taken  of  his  advice. 

The  Inspector  of  Nuisances. —Mr.  E.  Whitwell  was  appointed 
in  April,  1904,  and  as  has  been  said,  had  held  office  only  some 
three  weeks  at  the  date  of  my  visit.  He  receives  an  annual 
salary  of  £30,  half  of  which  is  repaid  by  the  County  Council, 
^th  £20  per  annum  as  District  Surveyor.  He  is  also  in  private 
practice  as  Surveyor.  He  holds  the  certificate  of  the  Sanitary 
Institute  and  other  certificates  for  subjects  allied  to  his  work. 
He  appears  to  be  a  capable,  intelligent,  and  active  officer,  who 
with  the  support  of  the  District  Council  should  make  an  efficient 
Inspector  of  Nuisances.  The  nuisances  and  other  unhealthy 
conditions  that  abound  in  the  district  call  for  much  sustained 
Work  from  this  officer  in  his  capacity  as  Inspector  of  Nuisances. 
With  a  view  to  the  discovery  and  removal  of  these  conditions, 
a  house-to-house  inspection  of  the  district,  followed  by  frequent 
^r-visits  is  necessary. 

^  liokUion  HoBpital. — No  arrangements  have  been  made  for  the 
isolation  of  infectious  diseases  except  in  the  case  of  small-pox, 
which  woald  be  isolated  in  the  hospital  of  the  Oarstang,  Fylde 
^  Preston  Joint  Small-pox  Hospital  Board,  at  Elswick,  which  is 
»me  seven  miles  from  Preesall  village,  and  about  eight  miles 
from  Knott  End. 
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App.  A,No.&       The  following  table  shews  year  by  year  the  number  of  notified 

8aoitar7~  cases  of  scarlet  fever,  diphtheria  and  typhoid  fever  in  the  district 

OironnurteiioM    since  its  formation  : — 
iMid  Adminis- 
tration of  the 
PraeMOl-wifth- 
HaokiniaU 
Urban 
District ;  by 
Dr.  J.  Bpenoer 
Low. 


1900. 

1901. 

1902. 

1903. 

Soarlet  fever          

Diphtheria 

Typhoid  fever         

25 

1 

1 

13 
8 

1 

18 
5 
2 

8 
4 

NU. 

In  commenting  on  the  subject  of  isolation  accommodation,  the 
Medical  Officer  of  Health  has  observed  in  his  annual  reports  that 
there  are  grounds  for  believing  that  if  the  cases  of  scarlet  fever 
could  have  been  properly  isolated  there  would  not  have  been  bo 
many  of  them.  In  1902  four  cases  of  scarlet  fever  occurred  in 
one  house,  three  in  another,  and  two  cases  in  each  of  two  houses. 
The  District  Council  should  make  arrangements  whereby  they 
may  have  at  their  disposal  hospital  accommodation  for  infectious 
diseases  other  than  small-pox. 

There  is  no  disinfecting  apparatus.  Houses  are  disinfected 
by  fumigation  with  sulphur.  Infected  clothing,  bedding,  4c.,  are 
not  further  disinfected  under  the  supervision  of  the  Council's 
officers.  Izal  is  supplied  to  infected  households.  The  provision 
of  a  steam  disinfector,  not  necessarily  of  an  expensive  type,  is 
very  desirable  with  a  view  to  securing  efficient  disinfection  of 
infected  articles  and  the  consequent  limitation  of  the  spread  of 
epidemic  disease. 


I  have  much  pleasure  in  acknowledging  the  assistance 
I  received  from  the  officers  of  the  Council  in  my  inspection  of 
the  district. 


Rboommendations. 


1.  The   first  and  most  urgent  need    for  the  district  is    the 

provision  of  an  adequate  supply  of  wholesome  water. 

2.  The  faulty  conditions  of  drainage,  sewerage,  and  sewage 

disposal  should  be  remedied. 

3.  A  house-to-house  visit  of  the  whole  district  should  be  made, 

and  the  innumerable  nuisances  at  present  existing  should 
be  suitably  dealt  with. 


\ 
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4.  Systematic    removal   of    excrement    and  refuse,    and    the    app.a,no.6. 
emptying  of  cesspools  at  snitable  intervals,  should  be 
arranged  for  where  necessary. 


5.  The  cowhouses  should  be  registered  and  regularly  inspected, 

and  the  other  provisions  of  the  Dairies,  Cowsheds,  and 
Milkshops  Order  should  be  enforced. 

6.  Arrangements  should  be  made,  preferably  in  combination 

with  a  neighbouring  Authority,  for  the  provision  of 
efficient  means  for  isolating  cases  of  infectious  diseases 
other  than  smallpox,  and  for  the  provision  of  a  steam 
disinfector. 

7.  The  existing  bye-laws  should  be  strictly  enforced. 


Saaitary 

OiroomttUMset 

and  Adminli- 

tration  of  the 

PireesaU-wittH 

HaokiiuaU 

Urban 

I>iBtrtot;b7 

Dr.  J.  Spencer 

Low, 
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App.  a,  ^o.  & 

Sftiiitary 
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and  Adminls- 
tratlon  of,  and 
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by  Dr. 
Boohanan. 


No.  6. 
Report  on  the    Sanitary   Circumstances   and    Adminis 

TRATION  of,    and   as    to    PREVALENCE    of    ENTERIC    FEVBR 

in,  the  Urban  District  of  Sheerness;    by  Dr.  G.  S. 
Buchanan. 

The  inquiries  to  -which  this  report  relates  were  made  as  oppor- 
tunity afforded  at  various  dates  in  December,  1904,  and  January, 
1905.  Their  object  was  to  obtain  information  regarding  the 
sanitary  circumstances  associated  with  the  incidence  of  enteric 
fever  on  the  Urban  District  of  Sheerness  during  1904  and  in 
several  antecedent  years,  to  which  the  Board's  attention  had  been 
drawn  by  the  returns  of  the  Registrar-General  and  by  annual 
repcirts  of  the  Medical  Officer  of  Health  of  the  district.  I  would 
record  my  indebtedness,  for  assistance  in  my  inquiries,  to  the 
officers  of  the  District  Council  (in  particular  Mr.  V.  H.  Stallon, 
the  Clerk,  and  Dr.  Arrol,  the  Medical  Officer  of  Health)  and  to 
Mr.  J.  Copland,  Chairman  of  the  Cocncil.  Following  a  communi- 
cation which  the  Board  addressed  to  the  Lords  of  the  Admiralty, 
the  Commander-in-Chief  at  the  Nore  was  good  enough  to  place 
information  at  my  disposal  concerning  the  Royal  Dockyard  and 
Naval  Garrison. 

This  report  is  divided  as  follows  : — 

Part      I.— Enteric  Fever  in  Sheerness,  1897-1904. 

„       II. — Sanitary  Circumstances  and  Administration  of 
Sheerness. 

„     III. — General  Observations  and  Recommendations. 
Addenda : — 

1.  Attack  Rates  from  Enteric  Fever  in  certain  towns 

in  England  and  Wales ; 

2.  Notes  on  calculation  of  Death  Rates  in  Sheerness ; 

3.  Well  Sections  and  Water  Analyses. 


Part  I.— Enteric  Fever  in  Sheerness,  1897-1904. 

Table  I.  shows  the  number  of  cases  of  enteric  fever  which 
have  been  notified  since  1897,  respectively  in  the  whole  Urban 
District,  in  each  of  the  three  sub-divisions  of  the  town  of 
Sheerness,  Blue  Town,  Mile  Town,  and  Marine  Town,  and  in  the 
hamlet  of  West  Minster,  nearly  a  mile  south  of  Blue  Town, 
which  is  also  included  in  Sheerness  Urban  District. 
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Table  L^Notifibd  Cases  op  Enteric  Fever  In  Sheerness  ^w^^no-* 
Urban  District. 


[Exclusive  of  cases  notified  from  Naval  and  Military 
Hospitals.] 


Blue 
Town. 

West 
Minster. 

MUe 
Town. 

Marine 
Town. 

Whole  Urban 

District, 

exclnsive  of 

Naval  and 

Military 

Garrisons. 

Annual 
Attack  Rate 

per  1,000 

from  Enteric 

Fever 

(on  1901 

Popalation,  19( 

I                       i 

7^6« 

4,326« 

14^3 

population). 

n          2,665* 

,              .  ..    -N               1      ^ 

1897 

1898 ...        — 
1899  ... 

1900 

1901 

1902 

1908 

*«»v4  ..•          ... 

1 

14 
8 

16 
6 

6 
6 

6 

1 
6 
2 

18 

5 

5 

13 

15 

11 

7 

8 

4 

14 
5 
7 
2 
8 
2 
4 

28 
38 
14 
40 
25 
19 
15 
17 

1<96 
2-31 
0-98 
2-79 
1-75 
1-38 
1-05 
M9 

Sanitary 
Oiroomttanofii 
andAdminit- 
trattoiioC,aik[ 

gnterlo  Fever 
I,  SheemeM ; 
by  Dr. 
Btfchanao. 


*  Figures  furnished  by  Clerk  to  District  Council. 

The  population  of  the  naval  and  military  garrisons  stationed  at 
Sheerness  flnctnates  considerably,  but  may  be  thought  of  as  : — 
naval  (including  gunnery  school)  about  or  over  1,000 ;  military 
(including  women  and  children  in  military  quarters)  about  800. 
There  is  also  a  variable  and  often  large  population  on  ships  of 
the  Boyal  Navy  afloat  in  the  Medway  off  Sheerness.  Among 
these  several  populations  cases  of  enteric  fever  occur  from  time 
to  time — for  example,  in  the  two  years  1903-4,  five  cases  of  this 
disease  were  admitted  to  the  Sheerness  Naval  Hospital  and  three 
to  the  Military  Hospital.  But  as  it  would  be  a  matter  of  con- 
siderable difficulty  to  obtain  a  complete  return  of  such  cases  for 
a  series  of  years  or  to  ascertain  with  certainty  whether  in  each 
instance  infection  had  probably  been  contracted  in  Sheerness,  £ 
have  omitted  all  such  cases  from  Table  I. 

In  Addendum  1  are  given  the  annual  attack  rates  from  enteric 
fever  during  seven  years,  1898-1904,  in  90  towns  in  England  and 
Wales.  For  all  these  towns  together  the  annual  attack  rate  per 
1,000  during  this  period  was  0'96.  For  Sheerness  Urban  District 
the  corresponding  figure  was  1*63. 

Table  II.  shows  the  number  of  deaths  from  enteric  fever 
teoordedin  Sheerness  from  1897  to  1904  inclusive,  and  the  Tn»Mi 

St909  ^ 
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.  ACT  A.Kq,a    death-rate  from  this  disease  during  the  eight  yearB-iii  qiieBti<m 

Sanitary  per  1,000  of  population. 

Olreamitanow 

and  AdmlQis- 

:SH2S»^»:.S?  Table  II.— Deaths  prom  Entbrto  Fever  in  Shbbrhess 

.ta.8heenia«;  URBAN  DISTRICT, 

'by  Dr. 

Buohanan.        j-g^  f^  ^  ascertaineJ,  none  of  these  deaths  occurred  in  Naval 

or  Military  Hospitals.] 


Year. 

Enterio 

Fever 

Deathe. 

Year. 

Enteric 

Fever 

Deaths. 

Fever  per  1.000  of  PopnlAtion. 

1897 
1898 
1899 
1900 

6 
8 
3 
6 

1901 
1902 
1903 
1904 

3, 
3 
5 
4 

Sheernees,    U.D ,    1897-1904 
(on  1901  population)       ... 

England  and  Walee,  1898-1908 
(from    Registrar-General's 
Ananal  Rei>ort,  1903)— 

"Urban  Counties" 

"Rural  Counties*' 

0*279 

0-193 
0-104 

It  will  be  seen  from  the  above  figures  that  although  Sheerness 
has  not  suffered  from  a  pronounced  epidemic  of  enteric. fever 
during  any  of  the  years  under  review,  the  incidence  of  the 
disease  upon  this  district  year  by  year  since  1897  has  been- rela- 
tively severe,  and  needs  explanation.  Inquiry  as  to  the  cause  or 
causes  of  epidemic  enteric  fever  in  a  given  locality,  at  all  times  a 
matter  of  much  difiQculty,  demands,  however,  in  every  case  a 
study  of  recorded  facts  as  to  the  circumstances  associated  with 
the  attack  of  individual  sufferers  by  the  fever :  for  example, 

.observations  made  at  the  time  regarding  their  relations  with 
antecedent  cases;  condition  of  invaded  dwelliDgs;  drinking 
water ;  origin  of  milk,  shellfish,  or  other  articles  of  food  liable  to 
convey  entoric  fever  infection.  1  n  Sheerness  few  such  observations 
have  been  made  :  none  have  been  recorded.     Hence  I  am  unable 

.to  do  more  than  indicate,  as  a  result  of  inquiries  and  inspection  in 
various  parts  of  Sheerness,  and  particularly  at  dwellings  where 
oases  of  enteric  fever  bad  occurred  during  1903  and  1904,  certain 
prominent  defects  in  sanitary  conditions  and  shortcomings  in 
sanitary  administration  which  appear  to  favour  local  spread  of  the 
disease.    These  will  be  gathered  from  Part  II. 


Part  II.— Sanitary  Circumstances  and  Administration 

OF  Sheerness. 

Topography^  Ac. — The  Urban  District  of  Sheerness  (area  838 
acres)  occupies  the  north-west  comer  of  the  Isle  of  Sheppey.  In 
shape  it  is  roughly  a  triangle,  its  west  side  the  mouth  of  the 
Medway,  its  north  side  the  sea  which  fills  the  estuary  of  the 
Thames,  and  its  south-east  side  the  boundary  between  Sheerness 
Urban  District  and  Sheppey  Rural  District.    The  north.- western 
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angle  of  this  triangle  is  sharply  cut  off  by  a  strip  of  open  space  -APP.A^^o/e. 
and  by  the  Town  Moat :   it  contains  the  Royal   Dockyard,  the  sanitair 
naval  and  military  barracks  and  forts  (including  Garrison  Point  2adAdmiSS? 
Port)  and  '*Blue  Town,"  the  oldest  part  of    Sheerneas,  which  twrtionof.and 
consists  of  houses  closely  packed  together  on  land  soutb  of  the  it^Hheemm: 
Dockyard  wall.    Across  the  Town  Moat,  to  the  east,  is  the  main  B^c^nn„.     . 
part  of  Sheemess,  **  Mile- Town,"  continued  further  to  the  east  by 
^Marine  Town,"  which  faces  the  sea.    The  rest  of  the  triangle  is 
open  country,  some  r^f  which  is  under  Government  control,  and 
ii  unbuilt  upon  save  at  West  Minster,  a  hamlet  facing  the  Med  way 
at-the  south-western  angle  of  the  triangle. 

The  whole  of  the  district  is  flat,  and  below  high-water  level. 
jt  depends  upon  the  height  and  stability  of  its  sea  walls  for  pro- 
tection against  flooding.  A  serious  flood  took  place  in  November 
1897,  when  all  the  streets  were  under  water.  A  small  flood,  the 
effect  of  which  was  limited  to  parts  of  Blue  Town,  occurred 
at  the  end  of  last  December.  The  greater  part  of  the  sea  walls  is 
maintained  at  Government  expense,  and  large  sums  were  spent  on 
their  improvement  after  1897. 

'  Sheemess  rests  upon  a  considerable  thickness  of  alluvial 
deposit  which  has  been  formed  at  the  mouth  of  the  Medway.  In 
the  dockyard  and  in  Blue  Town  this  alluvium  is  a  bluish  mud, 
aoBoft  that  the  docks  and  more  substantial  buildings  have  had  to 
he  built  on  piles.  In  Mile  Town  and  Marine  Town  the  alluvial 
deposit  is  generally  more  firm,  and  in  places  is  overlaid  by  a  layer 
<tf  broken  shells  such  as  is  seen  at  Shell ness,  at  the  eastern  end  of 
the  Isle  of  Sheppey.  A  considerable  part  of  the  subsoil  is 
drained  to  ditches  on  the  outskirts  of  the  town,*  but  speaking 
generally  rainwater  does  not  readily  soak  away,  and  tends  to 
hang  about  the  surface  of  the  ground. 

•  Occupation  of  Inhabitants. — Sheemess  exists  by  reason  of  the 
Boyal  Dockyard,  at  which  the  bulk  of  its  adult  male  population 
la  employed.  The  Dockyard  became  of  considerable  importance 
nu-ly  in  the  last  century,  about  which  time  a  large  part  of  Mile 
Town  was  built.  Marine  Town  is  of  later  date.  In  recent  years 
the  Dockyard  has  been  utilised  mainly  for  works  of  repair,  espe- 
cially to  cruisers  and  destroyers.  Twenty  years  ago  the  total 
■trength  of  the  dockyard  was  about  2,000 ;  in  the  middle  of 
January,  1905  it  was  21,069,  of  whom  1,125  were  employed  in  the 
Chief  Constructor's  department  and  1,180  in  the  Chief  Engineer's 
department.  Many  of  the  workers  belong  to  families  which  have 
^▼ed  in  Sheerness  and  have  been  employed  in  the  Dockyard  for 
^0  or  three  generations.  Men  of  the  working-c!a::S  in  Sheerness 
Poaaess  in  somewhat  exceptional  degree  the  advantage  of  regular 
•niployment ;  large  and  sudden  reductions  in  the  Dockyard  staff 
^e  seldom  occurred.  Including  ofiBcers  on  salary,  there  were  in 
January  of  this  year  707  men  '*  on  the  establishment,"  the  work- 
*«ii  receiving  a  slightly  reduced  weekly  wage  in  return  for 

*  btHiilv«  works  of  land  dninatre  were  undertaken  in  tho  Isle  of  Sheppey  in  the 
^w  and  MTontlea.  Before  these  drainage  works  malaria  was  extremely  jirevalent  in 
gMMiJ.  hMdadliitf  Sheenien  itself.  (C/.  Annual  Report  of  tho  Medical  Officer  of  the 
gyOoaneU  for  UQB^  p.  2IR.)   Malaria  for  many  years  has  prai>tically  disappeared  from 
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permanent  engagement  and  title  to  pension.  Many  of  those  not 
on  the  establishment,  however,  have  worked  regularly  in  the  yard 
for  many  years  ;  there  is  a  system  of  gratuities  in  respect  of  long 
and  continuous  service  among  them.  The  number  of  persons 
employed  in  the  Dockyard  is  from  time  to  time  augmented  when 
special  work  is  being  carried  out  by  contractors,  whose  workmen 
are  not  included  in  the  total  strength.  The  bulk  of  the  men 
employed  at  the  Dockyard  receive  from  2i8,  to  369.  a  week.  A 
strict  medical  examination  is  made  of  all  men  before  admission 
to  the  establishment :  the  fitness  of  those  not  on  the  establishment 
is  also]ascertained  by  medical  examination  before  they  are  taken 
into  employ. 

There  are  no  important  industries  or  factories  in  Sheemess,  and 
it  has  little  sea  or  river  traffic  apart  from  the  Royal  Navy.  The 
inhabitants  have  established  several  large  co-operative  socieiieB 
for  food  supply,  medical  attendance,  house  purchasing,  and  other 
objects.  Rooms  are  let  to  visitors  in  the  summer  monthSi 
particularly  in  Marine  Town, 

Population  :  OeneraX  Death  Rate, — At  the  Census  of  1901  the 
population  of  Sheerness  (excluding  floating  population,  2,206  ; 
naval  and  military  garrisons,  1,680)  was  14,293.  At  the  Census 
of  1891  and  1881,  after  similar  deductions,  it  v^as  12,549  and  12,533 
respectively.  In  annual  reports  of  the  Medical  Officer  of  Health 
of  Sheerness  it  has  been  the  custom,  when  estimating  the  popula- 
tion on  which  the  annual  death-rate  of  the  Urban  District  is 
calculated,  to  include  the  persons  afloat  and  in  the  naval  and 
military  garrisons  at  the  date  of  last  Census.  The  series  of  death* 
rates  thus  obtained  are  abnormally  low,  and  fi-om  this  circnm* 
stance  it  is  apt  to  be  erroneously  inferred  that  Sheerness  is  a 
remarkably  healthy  place  of  residence.  Some  memoranda  with 
regard  to  the  general  death-rate  of  Sheerness,  which  may  be 
useful  for  future  reference,  will  be  found  in  Addendum  2  to  this 
report. 

Hotmng. — Owing  to  its  position  with  regard  to  the  sea  and 
Medway,  to  the  marshy  character  of  the  land  on  the  south  and 
east,  and  to  military  and  naval  requirements,  the  inhabited  area 
of  Sheerness  Urban  District  is  small  and  sharply  circumscribed. 
Blue  Town  is  a  collection  of  about  500  small  dwellings,  packed 
in  an  irregular  manner  on  about  16  acres  of  land.  The  dwellings 
of  Mile  Town  and  Marine  Town,  together  about  2,500,  stand 
upon  about  150  acres.  The  southern  part  of  Mile  Town  and 
eastern  end  of  Marine  Town  contain  the  larger  and  more  recently 
built  dwellings  in  the  place.  New  houses  within  the  Urbeui 
District  are  in  demand  ;  about  a  hundred  such  houses  have  been 
built  during  the  past  four  years,  and  the  number  would  doubtless 
have  been  larger  if  a  greater  extent  of  land  had  been  available 
for  building.  Recently  a  considerable  number  of  new  houses 
have  been  put  up  just  outside  Sheerness  in  the  Sheppey  Rural 
District. 

Most  Sheerness  dwellings  are  small,  and  their  rooms  are  small 
likewise.  The  1901  Census  return  shows  2,999  inhabited  houses 
and  a  total  of  3,367  ''tenements"  in  the  Urban  District;  of  the 
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Imtter,  1,334  tenementB  contained  less  than  five  rooms— «  larger  app.a,Ko.<. 
proportion  than  in  any  other  urban  district  or  borough  in  Kent. 
Four  hnndred  and  twenty-eight  tenements  consisted  of  one  or 
twa rooms  only,  a  proportion  (relative  to  total  tenements  of  less 
thmn  five  rooms)  also  higher  than  that  of  any  urban  district  or 
borough  in  Kent  with  the  exception  of  Penge.  These  small 
tenements  are  sometimes  considerably  overcrowded ;  evidence  of 
thiB  will  be  seen  from  Census  returns  of  the  number  of  persons 
ooonpying  tenements  of  one  or  another  class. 

Rents  in  Bheemess,  relatively  to  the  character  and  extent 
of  accommodation  provided,  are  often  high.  There  are  many 
landlords  who  own  but  a  small  number  of  dwellings,  and  also 
a  few  who  own  a  considerable  amount  of  smaller  house 
property.  Newer  dwellings  are  in  a  great  many  cases  owned 
by  fheir  occupiers,  who  purchase  them  by  the  aid  of  a  building 
flodety. 

Structure  and  General  Condition  of  Dwellings  and  their 
Surroundings. — In  former  years  timber  from  the  Dockyard  was 
easy  to  come  by.  Nearly  all  the  dwellings  in  Blue  Town,  and 
many  of  those  in  the  central  part  of  Mile  Town,  are  built  of 
wood.  Elsewhere  the  houses  are  of  brick,  sometimes  faced  with 
cement.  Many  of  the  wooden  houses  are  of  substantial  con- 
Btmction,  and  have  been  kept  in  tolerable  repair  inside  and  out. 
Bat  in  a  large  number  of  cases  a  variety  of  dilapiJations  exists. 
I  saw  many  instances  of  leaky  roofs,  br'oken  floor  boards  and 
flturways,  rotten  timbor  at  the  foot  of  the  walls,  broken  window 
frames,  and  dampness  of  interiors.  Dilapidations  of  this  sort  are 
not  restricted  to  Blue  Town  or  to  wooden  houses ;  they  are  to  be 
found,  though  less  abundantly,  in  other  parts  of  Sheerness  and  in 
brick  dwellings.  Wetness  of  walls  and  foundations  is  often 
present  and  is  sometimes  intensified  by  absence  of,  or  defects  in, 
eaves  gutters  and  down  spouting :  the  walls  of  most  of  the  brick 
housee  in  the  town  have  been  built  without  damp  proof  courses. 
Tenants  of  dilapidated  houses  are  often  afraid  to  make  represen- 
titions  to  their  landlord,  or  to  the  agent  to  whom  their  rent  is 
pdd,  lest  they  should  receive  notice  to  quit  and  find  themselves 
without  anywhere  to  go.  *'  If  you  cannot  put  up  with  it,  others 
can,"  seems  to  be  an  argument  frequently  employed  in  such 


A  large  proportion  of  the  wooden  houses,  and  also  some  brick 
dwellings,  have  no  windows  at  the  back,  and  no  means  of  through 
veDtilation.  Some  houses  have  living-rooms  below  the  ground 
level,  which  are  dark  and  damp. 

In  Bine  Town  and  parts  of  Mile  Town  the  smaller  dwellings 
are  reached  by  narrow  passages  or  footways  opening  out  of  the 
main  streets.  Many  of  these  passages  have  been  flagged  or  paved 
in  recent  years  by  the  District  Council.  The  yards  and  approaches 
to  the  houses  themselves,  however,  are  often  badly  paved  and 
chumelled,  or  not  paved  at  all ;  accumulation  of  slop  water  and 
tain  water  on  the  uneven  surface  of  these  yards  is  an  objection- 
able obanMStertstio  of  many  Sheerness  premises. 


▲fp<A,Na6.        Hoase  drains  are  said  to  be  often  badly  laid,  and  jointed  on)y 

aanitory  with  clay.    Fortunately  the  sewers  are  so  placed  that  it  has 

Sd^^SSal*   seldom   been  necessary  to  carry  the   house   drain  beneath  the 

gAiioDotMid    dwelling.    The  house  drain  usually  receives  slop  water,  rain,  and 

S^sESmMM^    surface  water  from  a  gully  or  gnllies  in  the  yard,  and  also  the 

Bo^Lm*.    '    discharge    from    the    water-closet    drain.      These    yard    gullies 

'"''''         frequently  become  blocked  and  give  rise  to  nuisance.    To  a  large 

extent  this  is  brought  about  by  the  unsatisfactory  paving  and 

channelling  of  the  yards.     A  few  of  the  guUiee  which  I  saw  were 

provided  with   bell-traps  ;  most  of  them,  however,  are  trappied 

gullies  of  earthenware. 

Nearly  all  the  dwellings  are  provided  with  water-closets  ;  in  a 
few  instances  two  or  three  houses  have  a  single  closet  in  common. 
Water-closets  are  usually  placed  at  the  end  of  an  outbuilding 
which  contains  the  kitchen  or  scullery ;  in  the  older  property 
they  are  generally  separate  from  the  dwelling  altogether.  In  the 
larger  and  newer  houses  soil-pipe  ventilators  are  provided  ;  these, 
however,  are  as  a  rule  unsatisfactory  for  the  purpose,  being  narrow 
in  bore  and  having  various  sharp  bends  in  their  course. 

The  majority  of  water-closets  in  Sheemess  have  no  flushing, 
apparatus.  The  condition  of  closet  pans  in  such  cases  depend^ 
upon  the  frequency  with  which  they  are  washed  down  by  hand, 
and  this  in  turn  depends  to  a  large  extent  on  the  position  of  the 
nearest  tap  or  of  the  tub  or  other  vessel  used  to  store  water  during 
intermission  of  supply..  In  the  circumstances  it  was  satisfactory 
to  find  that  the  majority  of  closet  pans  which  I  saw  were  tolerably 
clean  ;  many,  however,  were  in  a  filthy  condition,  while  in  some 
the  soil  pipe  or  trap  was  choked  and  the  pan  was  full  to  over- 
flowing. In  the  larger  dwellings  and  in  most  houses  of  recent 
construction  siphon  tanks  or  other  means  of  flushing  the  water- 
closets  are  provided.  In  some  instances  water  for  flushing  is  . 
obtained  by  means  of  pipe  and  tap  from  a  cistern  also  used  to 
Kupply  drinking  water ;  in  one  case  I  found  the  town  water  piped 
direct  to  the  closet  pan.  As  the  water  supply  is  intermittent 
such  an  arrangement  is  dangerous,  on  account  of  the  risk  of 
in-suction. 

In  the  smaller  and  older  properties  water  is,  as  a  rule,  obtained 
from  standpipes,  which  often  supply  several  houses  in  common  ; 
where  water  is  laid  on  to  the  dwelling,  the  tap  is  frequently 
placed  over  disused  "  coppers  "  and  undrained  slop  sinks,  or  in 
other  awkward  places.    The  course  of  the  water  pipe  from  the 
public  main  to  the  house  or  standpipe  is  usually  unknown ;  it  is 
stated  that  these  pipes  frequently  lie  alongside  the  house  drains, 
but  on  this  point  I  was  unable  to  obtain  any  direct  evidence.  - 
Comparatively  few  houses  have  cisterns  (other  than  flushing  tanks 
for  closets).    The  need  for  storing  water  in  consequence  of  inter- 
missions of  supply  is  generally  met  by  placing  tubs,  buckets,  or  ■ 
tanks  beneath  the  standpipes  in  the  yard  or  the  taps  in  the  dwell- . 
ing.    Taps  are  seldom  completely  turned  off,  and  water,  whilst  it ' 
is  available,  is  habitually  wasted. 

Dwellings  constructed  in  recent  years  are  for  the  most  part ; 
small  brick  houses. of  the  usual  type.    Damp-proof  coimes  are; 


103 

provided,  bnt  the  Bitea  of  these  dwellings  are  seldom  covered  '^^-Lvt. 
with  concrete.  The  area  of  open  space  exclusively  belonging  to  Sanitary 
the  dwelling  is  often  undesirably  small.  Water-closets  of  these  SdSSSu 
newer  dwellings  as  a  rule,  but  not  invariably,  are  provided  with  g»tioiicg,ai 
means  of  flushing.  House  drains  are  said  to  be  laid  in  a  more  ^si^SSH 
satisfactory  manner  than  was  formerly  the  case.  As,  however,  it  buSwi 
ia  not  the  custom  for  house  drains  of  new  dwellings  to  be  tested 
by  the  sanitary  authority,  I  have  no  direct  evidence  on  this  matter. 
The  coiistruction  of  new  streets  and  buildings  in  Sheerness  is 
nominally  regulated  by  a  series  of  byelaws  made  by  the  Sheerness 
Local  Board  of  Health  in  1868. 

In  illustration  of  certain  of  the  objectionable  conditions 
observed  in  connection  with  dwellings,  I  extract  the  following 
from  notes  made  during  my  inspection  : — 

•  Alhbm  Square,  Mils  Tiwn,  No.  31.— Brick  house  of  four  rooma.  No  through 
vmtiUition  of  upper  rooms ;  no  windows  at  back.  Walls  damp.  Woodwork 
fiflapidated.  Down  spoat  too  short.  Yard  recently  partly  paved,  but  draining 
imperfectly  to  gully.  Water  tap  in  cellar,  water  running ;  no  drain  or  other 
proriaion  for  oyerflow.  Cellar  reached  by  steps  from  vard ;  water  at  foot  of 
■tepe.  Closet  in  yard ;  no  flushing  apparatus.  Water  has  to  be  fetched  to  lb : 
from  the  tap  in  the  cellar.  Rent  6s.  \id.  a  week.  Seven  in  family.  Two  cases 
of  enteric  fever  1904.  Next  door  gully  blocked,  slop  wat^r  overflowing  the  yard. 
Nttghbonring  houses  (Albion  Square  and  Albion  Place)  of  similar  character. 

Bne  Street,  MUe  Ihwi^. — General  bad  state  of  yards.  Two  houses  invaded  by 
satene  fever  in  1904.  A  few  of  the  houses  without  eaves  gutters  or  down 
iponts. 

Wood  Street^  Mite  ^wn,  No.  iJ.— Badly-paved  yard.  Water-closet  without 
floflliing  apparatos.  Old  drain  common  to  several  closets  said  to  pass  beside  or 
bsnsatii  the  house.  Two  oases  of  enteric  fever,  January  8th  and  March  21st, 
1903.    Drains  not  examined  or  tested  by  sanitary  authority  in  that  year  or  since. 

BlftkU  Oturt^  BIm  TbfCff,  Not.  /,  2^  and  3. — Dilapidated  wooden  walls  ;  in 
plsoaa  iieem  likehr  to  foil  out.  No  through  ventilation.  Floors  broken.  Down- 
ituzs  room  of  No.  1  uninhabitable  on  account  of  damp.  Three  occupied  rooms 
fai  this  house ;  sik  occupiers.  Closet  pan  bhoked  and  full  up  to  seat ;  no  flushing 
Tar4  uneven.  | 


Emwtaui  PatMoge  (back  of  Union  Street),  Blue  Town. — Wooden  houses.  Roofs 
leaky.    Very  uneven  yards;  no  flushing  apparatus  to  closets;  blocked  yard 

jBiiy. 

Wut  Pa$$ag€f  Blue  lourn^  No,  (^.—Small  wooden  house,  four  rooms.  No  eaves 
ratten;  foundations  damp;  window  frames  broken.  Closet  at  back  without 
flnshiiig  apparatus  and  very  dirty  ;  water  tap  is  on  the  other  side  of  the  house, 
Ux  away  from  the  doset.    Surface  of  yard  broken. 

Biward  Street  Paeeage^  Blue  limm.  Noe.  2,  2a  and  J.— Wooden  houses  ;  walls 
dilapidated ;  damp  insidB.  Floors  broken.  Roof s  leaky.  Window  frames  defec- 
tive ;  tome  windows  will  not  open.  No  through  ventilation.  Yards  badly  paved. 
dosete  unflnshed  and  in  filthy  condition.  SimiUr  conditions  in  neighbouring 
honsea.  Na  3  contains  ten  rooms  inhabited  by  three  families,  paying  rent 
lespeotively  4#.,  4#.,  and  3#.  Si.  a  week. 

But  Lane,  Blue  To^on, "  Hdrry^s  Buildijtgt" — Two-storey  brick  houses  erected 
1901.  Extent  of  yard  exclusively  belongiug  to  each  dwelling  only  11  feet  by 
ft  feefc  permitted  by  Oistna^  Council  notwithstanding  transgression  of  byelaw^. 
Eo  flmhing  H>paratQS  to  dosetL 

AtU»  Sguare,  Blue  Ibwn. — Brick  houses,  three  rooms,  one  above  the  other ;  no 
tiinmgh  TentU^Mm.    Foundations  damp ;  spouting  defective. 

.BetkeiPuaattge,  Blue  Z\mmt.Noe.  10  and  i2.— Two  brick  houses  built  shout  four 
jmn  ago.    Eadi  house  has  two  rooms,  one  above  the  other.    No  openings  in  back  • 
walL    laid  apaoe  of  each  11  feet  by  6  feet,  transgressing  byelaws. 
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Atma  Street f  Marine  7aum, — Medium-sized  dwellings,  built  about  80  to  40 
years  ago.  No.  ^8. — Water-closet  flushed  from  cistern  which  supplies  drinking 
water.  Soil  pipe  of  water-closet  unventilated.  Old  rain-water  tank  in  yard  has 
been  connected  underground  with  public  supply.  No.  81. — Water-closet  similarly 
flushed.  Soil  pipe  ventilated,  but  inadequately.  No.  71. — ^Water- closet  flushed 
l^  a  pipe  controlled  by  screw  tap,  leading  direct  from  the  main  to  the  closet  pan. 
No.  57. — ^No  flushing  apparatus.  Enteric  fever  case  or  cases  in  this  street  in  1902, 
1908, 1904,  and  January,  1905. 

JTew  Streetif  Marine  and  Mile  Ibwm. — Sites  of  dwellings  not  concreted. 
YentQating  pipes  each  serving  closets  of  two  dwellings,  usually  two  inches  or 
other  insufficient  bore,  needlessly  long  and  with  several  right-angle  bends. 
Drains  not  tested  before  houses  taken  into  occupation  or  since.  No.  20  of  the 
Sheemess  Building  Byelaws  specifies  that  drains  "  of  all  houses  should  be  laid 
with  water-tight  joints,"  and  No.  26  that  ''no  new  house  shall  be  occupied 
until  .  .  •  certified  after  examination  to  be  in  every  respect  fik  for  human 
habitation. 

Water  Supply. — Sheemess  obtains  its  water  from  the  District 
Council's  waterworks  in  Mile  Town,  at  which  are  two  deep  wells. 
The  dockyard  and  the  varions  naval  and  military  establishments 
are  supplied,  independently  of  the  town,  by  means  of  separate 
wells,  pumps,  and  mains,  belonging  respectively  to  the  Admiralty 
and  War  Department.  Connections  have  been  made,  however, 
between  the  several  systems  of  mains,  and  on  occasion  the  naval 
or  military  water  supply  is  supplemented  from  tlie  town  wells,  or 
vice  versa. 

The  following  particulars  have  been  supplied  to  me  regarding 
these  deep  wells  : — 


Depth 
of 
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bottom 
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number 
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"New  Well"  (1878) 
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••Navy  Well"  (f  1780)       ... 

over 

800] 

— 

12i 

86,000 

••New      Dockyard     WeU" 

330 

668t 

12i 

88,000 

1894). 

War  DepaHment^ 
••Qarrison  Weir* 

200 

800 

(       4to5 
•     (longer  in 
summer). 

14,000 

to 
16,000 

•  Average  oalcnlated  from  dally  figures  for  June,  July,  and  August,  1902, 1908,  and  1901, 
and  inoloaes  Sundays, 
t  Bore  drives  in  1804  to  960  feet  below  sorfaoe,  but  bors  tube  has  since  been  drawn  and 


lower  end  pinned. , 
T  Depth  from  engine  room  floor. 
j  23  feet  of  sandlhlower  part  of  well. 
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Water  pamped  from  the  town  "  old  "  well  and  from  "  navy  well "  App.A.Na 
is  derived  from  tertiary  strata  between  London  Clay  and  Chalk 
(Oldhaven  beds,  thickness  about  14  feet ;  Woolwich  beds,  about 
52  feei ;  Thanet  sand,  about  Dl  feet ;  total  thickness  about  160 
feet).  In  Addendum  3  I  have  noted  some  of  the  recorded  well 
Bections. 
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At  Sheemess  there  are  about  80  feet  of  alluvium,  below  which 
are  some  270  feet  of  London  clay.  The  Oldhaven  beds  are  reached 
aboat  350  feet,  and  the  chalk  about  510  feet,  below  the  surface. 
To  what  extent  the  town  *'  new  "  well,  or  the  other  wells  with 
deeper  boreholes,  besides  drawing  from  the  chalk,  obtain  water 
from  the  tertiary  strata  above,  I  am  unable  to  say.  The  few 
analyses  of  Sheerness  well  waters  which  I  have  been  able  to 
oollect  are  given  in  Addendum  3.  The  water  is  soft  and  slightly 
alkaline.  It  is  liable  to  contain  sandy  and  other  mineral  matter 
in  fine  suspension.  This  suspended  matter  has  given  rise  to 
tronble  in  the  pumps  and  to  accumulation  of  deposit  in  cisterns 
and  dead  ends  of  mains. 


The  upper  parts  of  both  town  wells  are  lined  by  cast-iron 
cylinders  for  the  exclusion  of  surface  water.  Most  of  the  town 
supply  is  got  from  the  new  well.  The  surveyor  informed  me  that 
the  pump  of  the  old  well  is  used  only  in  emergency.  New  and 
old  wells  are  connected  together  by  a  tunnel  about  200  feet  below 
the  surface.  When  the  pump  of  the  new  well  is  started  in  the 
morning,  water  is  drawn  from  both  wells  until  the  water  level  has 
fidlen  below  that  of  the  tunnel,  after  which  only  the  new  well  is 
drawn  upon.  The  water  is  pumped  to  a  water  tower  at  the  water- 
works containing  a  service  tank  of  about  114,000  gallons  working 
capacity.  Pumping  goes  on  for  about  7  hours  to  12  hours  a  day 
according  to  requirements.  Every  afternoon  water  is  turned  off 
in  one  section  of  the  town  after  another,  the  supply  in  certain 
sections  being  usually  shut  off  by  3  p.m.  or  earlier.  When  the 
supply  of  the  whole  town  has  been  turned  off  pumping  is 
continued  until  the  service  tank  has  been  filled  ready  for  the 
following  morning.  The  daily  amount  pumped  is  largest  in 
summer.  During  June,  July,  and  August  of  1902,  1903,  and  1904 
respectively  the  average  supply  was  209,000,  206,000,  and  201,000 
gallons  a  day.  The  mean,  205,000  gallons  a  day,  represents  13'7 
gallons  per  head  on  a  population  of  15,000.  In  dry  seasons  it  has 
been  necessary  to  pump  sometimes  as  much  as  12  hours  to  obtain 
a  daily  supply  of  205,000  gallons ;  at  such  seasons  the  daily  yield 
would  probably  not  be  greatly  increased  if,  with  the  present  plant, 
the  pumping  were  carried  on  continuously. 

A  loan  of  £10,900  for  waterworks  purposes  was  sanctioned 
by  the  Board  in  1894,  and  most  of  this  sum  has  been  spent 
during  the  past  10  years  in  laying  or  relaying  mains  and  in 
providing  new  hydrants.  The  old  mains  in  many  instances 
were  found  nearly  choked.  There  are  numerous  '^  dead  ends " 
which  in  all  cases  are  carried  above  the  surface  of  the  ground. 
These  dead  ends  are  flushed  out  at  intervals  of  one  or  more 


».A.ito;4.       TjjQ  objectionp  to  the  system  of  intermittent  supply  in  Sheer- 
litary  ness  have  been   indicated  above  in   connection  with  housing. 

f5SSS2*   (l)  Very  few  dwellings  have  any  proper  arrangements  ta  store 
teric^F  ver    ^**®^-     Inability  to  obtain  water  from  taps  or  standpipes  between 
Sheernew'    afternoon  and  early  morning  gives  rise  to  diverse  inconvenience, 
^^^„         Moreover,  the  methods  in  vogue  when  water  is  not  to  be  had  from 
the  tap--dipping  all  kinds  of  vessels  into  tubs  or  pails  which 
themselves  are  left  exposed  to  dust  and  other  sources  of  contami- 
nation—cannot   be   free    from    risk  where    drinking    water    is 
concerned.      (2)  As  most  of  the  water-closets  have  no  flushing 
tanks,  absence  of  water  for  more  than  half  the  24  hours  is  specially 
objectionable.    (3)  Risks  of  dangerous  insuction  arise,  e,g.^  where 
leaks  occur  in  domestic  service  pipes  laid  in  soil  polluted  by 
sewage  or  slop  water.     Each  of  the  above  defects  of  the  public 
water  service  is  lable  to  conduce  to  enteric  fever  prevalence  in 
Sheerness. 

There  are  very  few  fixed  baths  in  Sheerness  dwellings ;  trade 
demands  for  water  are  relatively  unimportant.  The  quantity  used 
for  a  day's  street  watering  is  usually  16,000  gallons ;  exceptionally 
it  is  as  much  as  24,000  gallons.  Sea  water  is  used  to  flush  the 
sewers.  As  already  indicated,  great  waste  of  water  often  occurs 
under  present  conditions.  In  view  of  these  and  other  considera- 
tions it  seems  probable  that  if  a  continuous  supply  of  water  were 
provided  along  with  proper  arrangements  for  waste  preventioii, 
the  daily  quantity  of  water  necessary  would  not  greatly  exceed 
that  which  is  now  supplied  on  the  intermittent  system. 

Sewerage  and  Sewage  Disposal, — The  town  was  provided  with  a 
system  of  sewers  in,  or  soon  after,  1860.  Important  additions 
were  made  in  1877  and  1893  ;  in  the  latter  year  new  main  sewers 
for  Mile  Town  and  Marine  Town  were  constructed.  Defects  are 
from  time  to  time  observed  in  the  older  sewers ;  insufficient  or 
irregular  fall,  leakage  between  drainpipes  originally  jointed  with 
clay,  repairs  in  which  pipes  of  wrong  size  have  been  used,  and 
the  like.  In  several  of  the  worst  instances  the  District  Council 
has  within  recent  years  substituted  new  sewers.  In  Sheerness 
the  sewers  receive  street  washings  as  well  as  drainage  from  houses 
and  yards.  I  have  no  data  on  which  to  reckon  the  dry  weather 
flow.  Several  flushing  pipes  were  provided  in  1898  through  which 
sea  water  can  be  admitted  into  the  sewers  at  high  tide. 

The  main  sewers  from  Blue,  Mile,  and  Marine  Towns  join  a 
single  outfall  sewer,  which  conveys  the  whole  of  the  town  sewage 
by  gravitation  to  tanks  at  West  Minster.  These  tanks  are  said  to 
have  a  total  capacity  of  about  150,000  gallons.  They  were  seriously 
damaged  by  the  big  tide  of  1897,  and  have  not  been  since  repaired. 
They  are  emptied  by  a  pipe  into  the  Medway  at  a  point  stated  to 
be  about  500  yards  from  the  shore,  the  outfall  being  below  ordinary 
low  water  level  and  uncovered  only  during  spring  tides.  Sewage 
(»n  be  discharged  from  the  tanks  by  gravitation  when  the  Medway 
is  at  or  below  half -tide  level ;  usually  this  discharge  takes  place 
on  the  ebb.  It  is  often  necessary  to  supplement  this  arrangement 
by  pumping.  At  high  water  sewage  is  practically  stagnant 
throughout  the  whole  of  the  Sheerness  sewers ;  and  if  the  taoto  at^ 
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"Weat  Minster  haye  become  completely  filled,  sewage  is  dammed 

"back  to  Bach  an  extent  that  in  Bine  Town  it  nearly  reaches  the 

znanhole  covers.    Pnmpiug  is  thus  the  only  bafegnard  against  the 

overflow  of  sewage   in   Sheerness  which   would   be  caused   by 

tJie  coincidence  of  high  tide  and  heavy  rainfall.    The  pump  in 

xise  is  a  Gwynne^s  10-inch  centrifugal  pump  which  was  brought 

to  the  tanks  as  a  temporary  expedient  after  the  damage  done  by 

the  flood  of  1897.    It  is  said  to  be  capable  of  lifting  3(),(XX)  gallons 

an  hour.     On  several  occasions  overflow  from  the  town  sewers 

has  only  just  been  avoided  by  energetic  pumping. 

The  Dockyard,  naval,  and  some  of  the  militarv  establishments 
are  sewered  independently  of  the  town.  The  bulk  of  the  Dock- 
yard sewage  (including  that  from  most  of  the  workmen's  latrines), 
together  with  a  portion  of  the  sewage  from  the  military  barracks, 
is  received  into  sewers  on  the  Shone  system,  lea^ling  to  a  6-inch 
cast-iron  outfall  sewer,  whicli  enters  the  Thames  estuary  700  yards 
east  of  Garrison  Point,  ami  is  carried  out  J,4<H>  finrt  from  the  sea 
wall.  The  outfall  is  said  to  be  submerged  at  all  stated  of  the  tide. 
The  daily  quantity  discharged  is  estimate<i  by  Fleet  Surgeon 
McEinley  as  26,000  gallons.  Sewern  from  the  (lunnery  School, 
from  cejiain  latrines  in  the  Dockyard,  aud  from  the  Military 
IJospital  are  carried  directly  into  the  Medway  to  the  south  of 
(Harrison  Point ;  one  of  these  direct  outfalls  is  into  Rats  Hay,  a 
narrow  strip  of  water  and  foreshore  which  lien  between  the 
wall  of  the  Dockyard  and  the  town  pier. 

It  will  be  observed  that  the  whole  of  the  Sheerness  sewage  is 
discharged  into  the  Medway  or  Thames  estuary  in  a  crude  HUite. 
In  this  connection  questions  have  arisen  a.s  to  (n)  creation  of 
nuisance  by  pollution  of  foreshores  ;  (//)  pollution  of  oysterK  and 
other  shellfiBh. 

With  regard  to  (a),  the  Medway  foreshore  in  question  is  known 
aa  the  Lappe),  and  extends  from  Sheerness  Dr^ckyard  and  Rats 
Bay  up  to  nnd  beyond  West  Minster.  A  broad  stretch  of  this 
foreshore,  covered  by  mud,  is  exj>osed  at  low  tide.  On  occasion — 
e^.,  in  hot  weather,  or  after  certain  conditions  of  tide  and  wind — 
an  offensive  smell  arises  from  this  mud.  This  nuisance  is 
apparently  related,  in  greater  or  less  degree,  to  discharges  of 
sewage  from  the  West  Minster  outfall  (and  from  the  Eeparat<i  Kmall 
ontfallB  from  Gunnery  School,  Military  Hospital,  <&c.;,  to  sewage 
pollution  of  the  Medway  in  its  higher  reaches,  and  puFsibly  alro 
to  the  numerous  vessels  of  the  Royal  Navy  anchored  in  the 
Medway  off  Sheerness. 

There  are  no  dwellings  behind  the  Lappel,  and  when  the  fore- 
shore smells  offensively  the  persons  affected  would  mainly  be 
those  passing  along,  or  in  fields  behind,  the  nea  wall.  It  is  said, 
however,  ths^  at  times  the  smell  from  this  fon.'shore  is  perc^'ptible 
at  a  considerable  distance,  and  in  the  town  of  Sheerness  itself. 
At  the  dates  of  my  inspection  there  was  little  or  no  smell  from 
the  Lappel ;  I  had  no  opportunity  of  judging  from  personal 
observation  whether  the  nuisance  complained  of  is  j^roporly  to  be 
regarded  as  jxrejodicial  to  the  inhabitants  of  Sheerness. 
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p.A^o.e.  rpj^Q  Thames  estuary  foreshore,  below  the  sea  wall  aloDg  the 

J**nr^  north  front  of  Sheerness,  cannot  he  said  to  be  fouled,  to  any  extent 

'Smiiiis  likely  to  create  nuisance,  by  the  discharge  of  sewage  from  the 

erio  Few  ^^^^^  outfall  near  Garrison  Point, 
(heerness; 

As  to  (b),  shellfish.  A  Sheerness  fishmonger  rents  from  the 
lady  of  the  manor  the  right  of  collecting  shellfish  on  the  Lappel. 
He  informed  me  that  he  collects  nothing  but  "winkles,"  all  of 
which  are  boiled  before  sale.  There  is  evidence  that  cockles  and 
other  shellfish  are  occasionally  collected  from  the  Lappel  by  boys 
or  other  unauthorised  persons.  There  can  be  no  doubt  that  raw 
or  insufficiently  cooked  shellfish  from  this  foreshore  are  likely  to 
be  dangercfus  to  persons  consuming  them.  Until  recently  oysters 
were  deposited  in  the  town  moat,  which  is  filled  from  the  Med  way, 
but  this  practice  has  very  properly  been  stopped  by  the  military 
authorities,  in  consequence  of  a  report  on  the  subject  in  October, 
1904,  by  Major  J.  C.  Weir,  R.A.M.C. 

During  the  ebb  no  risk  to  shellfish  other  than  those  mentioned 
appears  to  arise ;  the  tide  runs  out  of  the  Medway,  past  (Harrison 
Point,  in  a  strong  current  towards  the  middle  of  the  Thames 
estuary.  When  the  tide  begins  to  flow,  however,  sewage  dis- 
charged fro;n  the  West  Minster  outfall,  no  doubt  greatly  diluted, 
would  apparently  be  carried  into  the  mouth  of  the  West  Swale, 
past  Queenborough,  and  it  is  possible  that  in  this  manner  risk  of 
pollution  of  oyster  layings  in  the  West  Swale  above  Queenborough 
may  .arise.  In  the  absence  of  evidence  from  float  experiments,  or 
from  observations,  however,  I  am  unable  to  express  an  opinion  on 
this  point. 

With  regard  to  the  Shone  outfall  into  the  Thames  estuary,  it 
is  evident  that  this  outfall  sewer  was  designed  with  the  object  of 
allowing  the  sewage  to  be  carried  as  directly  as  possible  into  the 
strong  current  above  referred  to,  and  so  out  to  sea  during  the  ebb. 
When  the  tide  is  flowing,  any  sewage  discharged  would  apparently 
be  carried  westward  round  Garrison  Point  and  then  southward  up 
the  Medway,  not  up  the  Thames.  The  only  shellfish  which  seem 
to  come  into  question  in  connection  with  this  outfall  are  oysters 
on  a  laying  near  Cheyne  Rock,  Marine  Town.  These  layings  are 
a  little  over  a  mile  east  by  direct  line  from  the  Shone  sewer 
outfall ;  the  oysters  laid  there  are  not  sold  locally,  but  are  native 
oysters  laid  in  the  spring  and  taken  up  at  intervals  between 
November  and  January  by  a  merchant  in  West  Mersea.  Local 
statements  varied  as  to  the  existence,  at  any  state  of  tide,  of  an 
eddy  which  would  direct  sewage  from  the  Shone  outfall  towards 
the  shore  near  Cheyne  Rock ;  the  *'  watcher  "  of  the  oyster  layings 
was  very  positive  in  his  opinion  that  no  such  eddy  exists.  The 
matter  does  not  appear  to  have  been  tested  by  float  experiments 
or  other  systematic  observations. 

Scavenging. — House  refuse  is  collected  daily,  or  every  alternate 
day,  by  scavengers  employed  by  the  District  Council.  House- 
holders usually  deposit  their  refuse  in  broken  boxes,  old  tins,  or 
other  unsuitable  receptacles,  with  the  result  that  refuse  often  gets 
scattered  about  the  yard  before  the  arrival  of  the  scavenger's 
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cart.     Refuse  is  bnmt  in  a  destructor   furnace  at  the  water-    app.  a^o 
works  in  Mile  Town,  and  furnishes  a  source  of  heat  to  the  saniury 

tration  ot  a 

Milk  Shops;  Bakehouses;  Slaughter  Houses:  Inspection  of  S^SlSroS 
Food. — Nearly  all  milk  is  obtained  from  farms  outside  the  urban  ^y^^*^^^ 
district.  The  milk  shops  of  the  place  (usually  general  shops 
doing  only  a  small  counter  trade  in  milk)  do  not  appear  to  be 
registered  as  required  by  the  Dairies,  Cowsheds,  and  Milkshops 
Order  of  1885.  The  District  Council  at  one  time  decided  that 
regulations  should  be  made  under  this  Order,  but  do  not  appear  to 
have  pursued  the  matter  further.  Some  of  the  bakehouses  which 
I  saw  were  satisfactory  as  regards  structure,  drainage,  ventilation 
and  cleanliness ;  one  bakehouse  in  Mile  Town  was  in  regard  to 
all  these  matters  in  a  very  objectionable  state.  There  are  seven 
slauglUer  houses  in  the  town.  Nearly  all  are  undesirably  close  to 
dwellings,  and  local  complaint  arises  in  consequence.  Yards  and 
approaches  are  generally  badly  paved.  Some  of  the  slaughter 
houses  are  merely  old  timber  sheds ;  in  one  or  two  instances  their 
floors  are  very  uneven,  and  in  nearly  every  case  the  arrangements 
for  supply  of  water  are  inadequate.  The  receptacles  provided  for 
oflEal  are  usually  unsatisfactory  for  the  purpose,  and  have  no  covers. 
In  the  Co-operative  slaughter  house  at  Cheyne  Rock  there  is  a 
blood-pit  within  the  slaughter  house,  the  contents  of  which  at 
the  date  of  my  inspection  were  extremely  offensive.  In  this  and 
in  some  other  instances  the  premises  had  been  very  indifferently 
cleansed  after  the  last  slaughtering.  A  copy  of  the  local  byelaws 
with  regard  to  slaughter  houses  (made  in  1857  by  the  Local  Board 
of  Health)  was  found  for  me  at  the  District  Councirs  Offices. 
These  byelaws  enable  certain  of  the  above  matters  to  be  dealt 
with  by  the  Council ;  in  practice  however  they  are  not  enforced. 
Unsound  meat  or  other  food  exposed  for  sale  has  on  occasion  been 
seized  by  the  Medical  Officer  of  Health  as  unfit  for  human  food. 
I  examined  the  throat  and  neck  glands  of  about  a  dozen  pigs  in 
different  butcher^s  shops  ;  in  two  instances  there  was  evidence  of 
the  presence  of  tubercle  in  tonsils  or  submaxillary  glands.  In  1903 
and  1904  the  County  Council's  inspector  took  in  Sheerness,  for 
analysis  under  the  Sale  of  Food  and  Drugs  Acts,  54  and  19  samples 
respectively  of  different  foods  and  drugs.  Of  these,  six  (three 
being  milk  samples)  were  reported  as  "  adulterated." 

Common  Lodging  House, — There  is  one  common  lodging  house, 
in  Sheerness,  which  makes  provision  for  a  maximum  of  21  lodgers 
In  the  upper  room  of  this  house  the  air  space  allowed  at  the  date 
of  my  visit  was  insufficient — less  than  200  cubic  feet  per  bed.  The 
arrangements  for  washing  were  also  unsatisfactory.  The  District 
Conncil  possesses  bye-laws  regarding  common  lodging  houses 
(made  by  the  Sheerness  Local  Board  in  1887)  which,  however,  do 
not  appear  to  be  enforced. 

Procedxire  with  regard  to  infectious  diseases;  disinfection; 
hospital  isolation. — No  attempt  is  made  by  the  District  Council 
to  isolate  cases  of  infectious  disease  (other  than  small-pox)  in 
hospital.  In  the  case  of  dwellings  invaded  by  scarlatina  and 
diphtheria,  I  am  informed  that,  as  a  matter  of  routinoi  inquiries 
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are  made  by  the  Medical  Officer  of  Health  or  by  the  Assifitant 
Inspector  of  Nuisances  with  a  view  to  exclusion  of  children  from 
school,  and  sioiilar  precautions.  In  such  cases  disinfectants  are 
supplied  by  the  Council  to  the  household  so  long  as  required,  and 
on  the  termination  of  the  case  the  room  or  rooms  occupied  by  the 
patient  are  disinfected  with  sulphur  dioxide  by  the  Assistant 
Inspector  of  Nuisances.  As  regards  enteric  fever,  with  which  my 
inquiries  were  specially  concerned,  I  found  that  all  cases  had 
been  treated  at  their  homes,  and  nearly  always  had  received  daily 
visits  from  one  or  other  of  two  *'  Queen^s  nurses  "  in  Sheemess, 
who  are  maintained  by  the  subscriptions  of  a  local  nursing  society. 
In  most  instanccB  the  entire  business  of  arranging  for  isolation  (so 
far  as  such  was  practicable)  at  the  home,  and  of  giving  instruction 
and  assistance  with  regard  to  the  disinfection  of  excreta,  soiled 
linen  and  clothing,  had  been  undertaken,  independently  of  the 
sanitary  authority,  by  these  nurses  in  co-operation  with  the 
medical  practitioner  in  whose  care  the  patient  happened  to  be. 
'Good  work  had  evidently  been  done  by  the  nurses  in  this  way. 
Disinfecting  solutions  could  be  obtained  by  the  householder  on 
application  at  the  District  Council  offices.  In  certain  instances 
inquiries  had  been  made  by  the  Medical  Officer  of  Health  as  to 
the  circumstances  associated  with  the  occurrence  of  enteric  fever. 
The  room  or  rooms  occupied  by  the  patient  had  usually  been 
cleansed  and  disinfected  on  the  termination  of  the  case  :  some- 
times I  found  that  this  had  been  carried  out  by  the  Assistant 
Inspector  of  Nuisances ;  in  other  instances  no  visits  had  been 
made  to  the  invaded  dwelling  by  any  officer  of  the  sanitary 
authority,  and  tuch  cleansing  and  disinfection  as  was  undertaken 
after  the  recovery  or  death  of  the  patient  had  been  independently 
carried  out  by  the  householder.  House  drains  of  invaded  dwellings 
had  not  been  examined  or  tested.  The  District  Council  do  not 
possess  a  disinfecting  apparatus..  In  certain  instances  (but  not 
apparently  in  enteric  fever  cases)  infected  bedding  has  been 
destroyed  and  compensation  given. 

The  Council  have  some  makeshift  arrangements  tor  hospital 
isolation^  which  are  utilised  for  smallpox  cases.  Their  ^'  hospital  *' 
adjoins  the  sewage  tanks  at  West  Minster.  It  consists  of  two 
attached  cottages,  of  which  one  is  occupied  by  a  man  employed  at 
the  sewage  works ;  the  other  has  on  the  ground  floor  a  kitchen 
and  nurses*  bedroom,  and  upstairs  a  room  which  can  be  arranged 
^  a  ward  with  two  or  three  beds.  These  cottages,  together 
with  a  small  area  of  lancl  adjoining  them,  are  enclosed  by  a; 
6-foot  galvanized  iron  fence.  Within  this  enclosure  is  a  galvanized 
iron  building,  comprising  a  single  ward,  bathroom,  and  closet, 
which  was  erected  three  years  ago,  and  has  not  yet  been  used  for 
patients. 

A  Public  Mortuary  has  recently  been  erected  in  Mile  Town,  on. 
a  portion  of  land,  belonging  to  the  District  Council,  which  adjoind 
the  National  School. 

Outstanding  Loans;  Rating;  General  District  Rate  and 
Qovemment  contHlmtion  thereto. — At  the  end  of  1904  the 
balance  of  outstanding  loans  in  respect  of  the  Sheemess  Urban 
District  was  £W,800.    The  annual  assessable  value  ot  tiie  town 
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in  1901  was  £41,825.  To  this  may  be  added  £10,532,  the  present 
amoimt  fibbed  by  the  Government  valuer  as  the  basis  for 
calculation  of  the  annual  contribution  which  is  made  by  the 
Treasory  in  respect  of  various  Government  property  on  which 
rates  are  not  chargeable.  Taking  account  of  the  Ciovernment 
oontribntion,  a  penny  rate  brings  in  about  £200.  The  General 
District  Rate  for  the  year  ended  September,  1904,  was  3^.  4^.  in 
the  pound. 

District  Council  and  Sanitary  Staff.— The  District  Council 
consists  of  12  members,  some  of  whom  are  employed  at  the 
Dockyard,  and  others  are  engaged  in  business  or  trade  in  the 
town.  Questions  of  sanitary  administmtion  are  usually  dealt 
mih  by  the  Council  as  a  whole  :  in  some  instances  they  are  first 
referred  to  a  Sanitary  Committee.  The  Medical  Officer  of  Health, 
Dr.  C.  Arrol,  has  held  the  ofiBce,  under  the  District  Council  and 
the  Local  Beard  which  preceded  it,  since  188< .  His  salary  is  £60, 
half  of  which  is  repaid  from  County  funds.  In  addition  to 
private  practice.  Dr.  Arrol  undertakes  certain  medical  duties  for 
the  War  Department,  is  District  Medical  Otficer  and  Public 
Vaccinator,  and  Medical  Officer  of  Health  for  the  Borough  of 
Queenborough  (population  1,544).  The  Surveyor,  Mr.  T.  F.  Berry, 
before  his  appointment  to  the  office  in  18*Jy  had  experience  in 
building  and  contractors  work  and  had  been  employed  for  some 
years  by  the  Council.  Mr.  Berry  is  responsible  to  the  Council  for 
waterworks  and  water-supply,  dust  destructor,  sewers,  sewage 
pumping,  sea  walls,  and  a  variety  of  other  matters  which  appear 
fully  to  occupy  his  time.  As  surveyor  he  receives  a  salary 
of  £140  and  a  house.  In  addition  he  receives  £80  a  year,  half 
of  which  is  repaid  from  County  funds,  as  Inspector  of  Nuisances. 
In  practice,  however,  such  Inspector  of  Nuisance,  work  as  is 
performed  in  Sheerness  is  mainly  carried  out  by  an  Assistant 
inspector  of  Nuisances,  Mr.  R.  D.  Stannard,  appointed  in  11)02, 
who  receives  25^.  a  week.  Before  his  appointment  Mr.  Stannard 
vaa  in  the  police  force.  The  greater  part  of  his  time  is  occupied 
in  supervising  the  arrangements  for  refuse  collection  and  street 
cleaning.  He  also  has  certain  duties  as  regards  hydrants  and 
sewer  flushing.  He  makes  inquiries  and  serves  notices  in  cases 
where  nuisances  have  arisen  from  blocked  water-closets,  house 
drains,  or  gullies,  and  on  occasion  he  disinfects  premises. 

Adoptim  Acts  and  Byelaivs, — The  Infectious  Disease  (Preven- 
tion) Act,  1890,  and  Part  III.  of  the  Public  Health  Acts 
Amendment  Act,  1890,  were  adopted  in  January,  1891.  No 
byelaws  as  to  supply  of  water  to  closets,  paving  of  yards,  *.c., 
have  been  made  under  the  latter  Act.  The  byelaws  of  the  district 
which  relate  to  sanitary  matters  are  in  respect  of  Slaughter 
Houses  (allowed  1857) ;  New  Streets  and  Buildings  (18(18) ; 
Keeping  of  Animals  (1^82),  and  Common  Lodging  Houses  (1887). 
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Part  III.— Observations  and  Recommendations. 

From  a  health  point  of  view,  Sheerness  possesses  certain 
valuable  assets.  The  coast  on  which  it  stands  is  swept  by  sea 
breeiesy  and  has  a  good  reputation  for  healthiness ;  the  marshes 
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^'^^Q*  ^  behind  it  are  now  well  drained ;  the  bulk  of  its  population  has 
itonr  .  the  advantage  of  regularity  of  employment  at  healthy  occupations ; 
there  is  little  poverty  in  the  strict  sense  of  the  word ;  the 
inhabitants,  by  co-operation  in  a  variety  of  important  industrial 
societies,  clubs,  and  the  like,  have  done  much  to  improve  the 
conditions,  or  add  to  the  conveniences,  of  their  life  in  the  town. 

On  the  other  side  of  the  scale  must  be  placed  the  existence  of 
such  serious  insanitary  conditions  as  those  indicated  in  Part  11.  of 
this  report.  Many  of  these  conditions  are  of  the  kind  which 
conduces  to  endemic  prevalence  of  enteric  fever,  and  also 
occasions  risk  of  definite  epidemics  of  this  disease.  Apart  from 
enteric  fever,  however,  the  conditions  in  question  cannot  be 
otherwise  than  gravely  prejudicial  to  the  health  and  to  the  general 
welfare  of  the  inhabitants  of  the  town. 

This  is  especially  the  case  in  respect  of  the  condition  of 
dwellings  and  their  surroundings.  Already  certain  dwellings  in 
the  district  must  be  regarded  as  incapable  of  being  made  fit  for 
human  habitation.  These  dwellings  are  at  present  relatively  few, 
but  there  are  many  others  which,  in  the  absence  of  action  by  the 
District  Council  under  the  Housing  of  the  Working  Classes  Acts 
and  other  powers  which  they  possess  or  can  obtain,  are  likely 
within  a  few  years  to  come  within  the  same  category.  The  fact 
that  many  residents  are  compelled  to  take  what  house  accommoda- 
tion they  can  get,  regardless  of  its  nature,  appears  to  me  to  add  to 
the  obligation  of  the  District  Council  to  take  action  in  these 
matters.  Some  defects  of  the  older  property — e.g.,  wetness  of  site 
and  absence  of  through  ventilaiion — cannot  easily  be  remedied. 
But  it  is  within  the  power  of  the  Council  to  see  that  dwellings 
have  eaves  ^tters  and  down  spouts,  roofs  which  do  not  let  in 
rain,  floors  and  window  frames  which  are  reasonably  sound,  and 
the  like.  There  can  be  no  question  also  of  the  gain  which  would 
result  to  health  and  cleanliness  by  requiring  proper  paving  and 
channelling  of  yards  (a  matter  of  special  importance  in  nearly  all 
parts  of  Sheerness  in  view  of  the  closeness  with  which  dwellings 
are  packed  on  area),  relaying  of  defective  house  drains,  and 
provision  of  flushing  apparatus  to  closets.  I  anticipate  that^  it 
will  be  objected  that  the  task  here  is  too  big;  that  in  Sheerness 
most  yards  are  badly  paved,  most  house  drains  leak,  and  most 
closets  are  without  the  means  of  flushing,  and  consequently  that 
opposition  of  property  owners  and  householders  may  be  expected 
to  prevent  the  District  Council  from  demanding  universal  and 
immediate  amendment  in  these  matters.  This  may  be  granted^ 
but  it  is  no  reason  for  continuing  to  do  nothing.  Cases  can  be 
considered  on  their  merits.  Much  good  will  ultimately  result  if 
each  year's  work  brings  about  a  substantial  reduction  in  the 
insanitary  condition  of  those  premises  which  from  the  point  of 
view  of  health  are  the  most  objectionable. 

In  Part  II.  I  have  indicated  other  matters  which  obviously  call 
for  better  administration  by  the  District  Council :  application  of 
more  satisfactory  and  systematic  methods  of  prevention  where 
cases  of  infectious  sickness  are  reported  ;  better  supervision  with 
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regard  to  slanghter  hoases,  bakehonses,  milk   shops,  common    app.a^o.6. 
lodging  hooseB,  and  constraction  of  new  dwellings.     The  chief  sanit&ry 
raflODfl  for  past  administrative  neglect,  both  as  regards  condition  ^Dd  Adminu? 
of  dwellings  and  the  other  matters  jnst  mentioned,  appear  to  me  ^tioxiof,and 
to  be  the  weakness  of  the  present  sanitary  department  and  the  in?sheernMs  t 
absence  of  co-operation  between  that  department  and  the  District  q^^'^qi^^ 
Council.    The  Council  when  dealing  with  matters  on  which  the 
Medical  Officer  of  Health  wonld  have  been  able  to  put  special 
knowledge  at  their  disposal,  have  frequently  not    sought    his 
opinion.     Taking  recent  instances,  for  example,  they  did  not 
ooumlt  him  as  to  the  position  of  the  dust  destructor  in  the  town, 
tt  to  the  stmctnre  and  position  of  the  new  public  mortuary,  or 
eren  as  to  the  situation  and  character  of  the  isolation  hospital 
buildings,  or  the  accommodation  which  the  hospital  was  to  provide. 
On  the  other  hand,  the  Medical  Officer  of  Health  has  often  failed 
to  nse  the  opportunities  which  he  possesses  of  drawing  attention 
ID  annual  or  special  reports,  or  in  the   memoranda  which  ho 
rabmits  to  the  Council  at  their  fortnightly  meetings,  to  prevalent 
insanitary  conditions  in  the  town,  or  to  special  needs  for  adminis- 
trative action.    The  cause  is  not  far  to  seek  :  practically  speaking, 
there  is  no  sanitary  inquiry  officer,  no  Inspector  of  Nuisances,  in 
Bheemess.    Insanitary  conditions  are  not  reported  because  they 
are  not  looked  for ;  while  in  the  matter  of  precautions  against 
spread  of  infections  diseases  the  Medical  Officer  of  Health  is 
without  adequate  assistance. 

lam  convinced  that  the  most  pressing  sanitary  need  of  Sheemess 
is  the  appointment,  at  adequate  salary,  of  a  properly-trained  and 
folly-qualified  Inspector  of  Nuisances,  to  give  his  whole  time  to 
the  duties  of  the  office.  I  am  unable  to  recommend  the  Board  to 
continue  to  sanction  expenditure  of  county  funds  in  repayment  of 
half  the  salary  of  the  present  Inspector,  whose  duties  arc  delegated 
to  an  untrained  deputy,  and  who  himself  has  neither  the  time  nor 
the  training  necessary  for  the  work  required.  Having  regard  to 
the  period  during  which  the  District  Council,  and  the  Sheemess 
I/M!a!  Board  before  it-,  have  had  the  services  of  the  present  Medical 
Officer  of  Health,  it  is  not  unlikely  that  before  long  the  question 
of  a  new  appointment  to  the  office  will  arise.  When  this  happens, 
the  Council,  in  my  opinion,  would  be  wise  to  inquire  in  the  first 
instance  as  to  the  practicability  of  securing  the  services  of  a 
medical  officer  of  health  not  engaged  in  private  practice,  and 
giving  the  whole  of  his  time  to  public  health  or  kindred  wurk. 
For  example,  the  appointment,  with  the  iissont  of  the  local 
aathorities  concerned,  of  the  Medical  Officer  of  Health  of  the 
Hilton  and  Sittingboume  combined  district,  whieli  is  now  in 
course  of  formation,  or  of  the  Assistant  Medical  Ollicor  of  the  Port 
pf  London  Sanitary  Authority  (the  Corporation  of  London)  who 
w  required  to  reside  in  Sheemess,  might  both  advantageously  bo 
considered  in  this  connection. 

Another  matter  of  much  importance  is  the  provision  of  a 
continuous  water  service  in  substitution  for  the  present  wasteful, 
inconvenient,  and  in  some  circumstances  dangerous,  intermittent 
npply.  For  this  purpose  the  District  Council  would  do  well  in 
the  bat  instance  to  obtain  expert  engineering  and  geological 
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App.A.Na6;  advice  with  regard  to  (a)  the  total  quantity  of  water  which  it 

apknituy  would  be  necessary  to  supply  to  Sheemess  on  a  constant  service, 

2dAtol^?  assuming  adequate  precautions  to  prevent  waste;  (b)  the  yield 

tetionoiand  which  may  be  expected  from  the  present  wells  and  pumps,  and 

^^eeniMi'  the  nature  and  cost  of  any  additional  works  requisite  in  order  to 

sSao^fflaa.  furnish  a  continuous  supply. 

It  will  evidently  be  necessary  for  the  District  Council  at  an 
early  date  to  carry  out  works  of  repair  at  the  sewage  tanks  at  West 
Minster,  and  to  arrange  that  the  pump  at  present  in  use  should  be 
supplemented  to  whatever  extent  is  necessary  to  guard  against 
breakdown  or  exceptional  inflow  of  storm  sewage  to  the  tan^ 

Summary. — ^The  following  summarises  the  principle  of  the 
above  recommendations  : — 

(1)  Re-organisation  of  the  Sanitary  Department.    Appoint* 

ment  of  a  well-trained  and  qualified  Inspector  of 
Nuisances,  to  give  his  whole  time  to  the  duties  of  the 
o£Sce.  Arrangements,  when  opportunity  affords,  with 
other  sanitary  authorities  by  wUch  the  District  Council 
can  obtain  the  services  of  a  Medical  Officer  of  Health 
giving  his  whole  time  to  public  health  or  kindred 
duties. 

(2)  Action  by  the  District  Council,  with  the  advice  and 

assistance  of  an  improved  sanitary  detwrtment,  to 
remedy  insanitary  conditions  of  dwellings  and  their 
surroundings,  and  other  objectionable  circumstances  of 
the  district  referred  to  in  I^  II.  of  this  report,  and  to 
apply  more  effectual  methods  to  the  prevention  of 
infectious  disease. 

(3)  Revision  of  present  code  of   byelaws  and  adoption  of 

byelaws  under  the  Public  Health  Acts  Amendment 
Act,  1890.  Adherence  of  the  Council  to  their  own 
byelaws,  and  enforcement  of  such  byelaws  in  the 
district. 

(4)  Obtaining  expert  advice  as  to  the  conditions  in  which  the 

present  system  of  intermittent  water  supply  can  be 
replaced  by  a  satisfactory  and  continuous  public  water 
service,  with  a  view  to  suitable  action. 
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ADDESYDUM  1. 


inruAL  Attack  Rates  faoic  Estkbio  Feykb  in  the  Labgbb  Towns  of 

EVGLAND  AVD  WALB^,  1898-1904. 

tn  the  table  below  are  fliTen  tbe  annual  attack  rates  from  eiiterio  fever  in 
mtaia  larger  towne  in  Eogltnd  and  Wales  daring  the  years  1898  to  19U4  inclosive. 
Ihe  middle  year,  1901,  is  the  oensosyear,  and  the  rates  have  in  each  instance 
been  reckoned  on  the  1901  census  popalation.  The  figures  have  been  extracted 
nd  tabulated  in  the  medical  department  by  Mr.  W.  Hunter. 

Vy  ooUeainie^  Dr.  Tbeo^ore  Thomson,  in  a  report  to  the  Board  on  enteric 
fsver  in  Swinton  and  Pendlebury  (Annual  Report  of  the  Medical  Offionr  of  the 
Boud  for  1898-9,  pi  168j  gave  the  annual  attack  rates  from  enteric  fover 
of  60  towns  for  which  the  necessary  data  were  then  available.  For  convenience 
of  comparison  I  have  marked  these  50  towns  with  a  *  in  tbe  table  below.  The 
■Bunal  attack  rate  from  enteric  fever  for  the  whole  of  these  50  towns  during  the 
period  1893-97  was  1*03. 

The  table  below  gives  the  annual  attack  rates  from  enteric  fever  from  1898 
to  190A,  incluBive,  of  :— 

(a.)  The  75  towns  of  England  and  Wales  which  had  a  population  at 
the  1901  census  exceeding  50,0<jO.  In  the  case  of  35  of  thpse 
76  towns  the  corresponding  attack  rates  for  the  period  1893-97 
were  given  by  Dr.  Thomson  in  the  report  referred  to. 

(6.)  Fifteen  towne  of  England  and  Wales  with  a  population  at  the  last 
oeniins  less  than  50,000,  in  respect  of  which  Dr.  Thomson  gave  the 
oorresponding  attack  rates  for  the  period  1893-97. 

The  total  number  of  towns  dealt  with  in  the  table  is  thus  90.  The  data  also 
miUe  calculation  of  the  following  annual  attack  rates  from  enteric  fever 
telDg  1898-1901  :— 

All tha 90 towne...        ^ .,        0-96  per  1000. 

All  the  75  towns  of  England  and  Wales  whose 
population  at  1901  oensus  exceeded  50,000...        0*97  '      ,; 

All  the  50  towns  whose  attack  rates  for  1893 
to  1897  were  given  by  Dr.  Thomson  ...        0*89        „ 
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Annual 

Annual 

Attack 

Attack 

Rates 

Rates 

Population 
(degsus). 

per  1.000 
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Enteric 
Fever 

Population' 

per  1.000 
from 

Enteric 
Fever 

Town^ 

TownR. 

(Census), 
19UL 

daring  the 

during  the 

seven  years 
1808-1904. 

seven  years 
18S^l904. 

(OUfban  Districts    15^70,479 

•96 

'Birmingham 

633.204 

1-12 

BUftao  Districts  -  U500JB83 

97 

•Leeds          ..       .. 

428.968 

1-01 

orerMLOOQ. 

•Sheffield  [99] 

880.798 

1-78 

*»  Urban  Districts 

W.411,007 

'se 

•Bristol 

828.945 

•65 

; 

•Bradford     .. 

m:m 

•93 

^London       ..       ..  '   4;SS8^l 

•71 

WefltHam  .. 

287.^68 

1*54 

"Urerpool  ..       ..        684^ 

1-19 

•KingRton-on-Hall 

240.280 

•89 

lCaDshs.fr 

MSJ8W 

•81 

Nottingham 

288.743 

1*75 

»1909 
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Annual 

Annual 

Attack 

Attack 

Bates 

Bates 

Towns. 

(densns). 
1901. 

per  1.000 

from 

Enteric 

Fever 

during  the 

seven  years 

1898-1904. 

Towns. 

Population 

(Census), 

190L 

per  1300 

from 

Enteric 

Fever 

during  the 

seven  years 

1898-1904. 

•Salford       ..       .. 

230^ 

1-27 

York  [00]    ..       .. 

T7314 

r66 

Newoaitle-upon- 

215328 

'60 

77326 

1-66 

Tyne    [98]. 

Beading     .. 

72317 

•85 

Leicester  [96] 

211,879 

•61 

•Homsey     .. 

72366 

•S7 

Portsmouth  [00]  .. 

188A8S 

2'88 

•Devonport .. 

70.437 

•66 

Bolton 

168,215 

1*30 

•Coventry  [99]  [01] 

69378 

•96 

•Cardiff 

164.^SS 

•60 

•McrthyrTydmCOS] 

66328 

2'S4 

Sunderland  [96]  .. 

146,077 

1-73 

•Newport  (Mon.).. 

67370 

'69 

Oldham 

137,246 

•48 

Ipswich  [99]        .. 

66.630 

1-66 

Oroydon 

133395 

'37 

HasUngs[99]       .. 

66328 

•32 

Blackburn  ..       .. 

127326 

1-24 

•West     Bromwicb 

66476 

•83 

Brighton  [98] 

123.478 

-66 

[00], 

Willesden  .. 

U4311 

*54 

Warrington  [00]  .. 

64342 

•78 

Bhondda    •• 

113.736 

2'66 

•Grimsby     ,.       .. 

63,138 

4^06 

Preston 

112389 

1-48 

•WestHarUepool.. 

62327 

•88 

Norwich  [96]       .. 

111.733 

1'24 

Hanley[99] 

61309 

1-19 

Birkenhead 

110315 

1-76 

Wigan[99].. 

60.764 

1*48 

Gateshead  [961     .. 

109388 

•61 

Bootle[98].. 

68366 

1-80 

•Plymouth  [00]     .. 

107336 

•62 

Bury 

68.029 

•70 

Derby         ..       .. 

105312 

I'OO 

•Barrow-in-Furness 

67386 

1-08 

Halifax       ..       .. 

104336 

•66 

King's  Norton  and 
NorthfleUL 

B7A22 

•61 

•Southampton 

104324 

1-20 

•Smethwick..       .. 

64339 

•91 

•Tottenham.. 

102341 

•93 

Botherham.. 

64349 

r28 

•Ley  ton 

98312 

•89 

Wallasey  [01]       .. 

63379 

10 

•South  Shields      .. 

97363 

1-06 

Handsworth 

62.921 

•56 

Burnley 

97,043 

•82 

(Staflk) 

East  Ham  .. 

96,018 
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Stockton-on-Tees 

61,478 

1-26 

•Walthamstow 

95a31 

•90 

•Tynemouth 

5L366 

•46 

Huddersfleld 

96347 

•63 

Great    Yarmouth 

[98]. 

51316 

2-00 

BwanBca     ..       •• 

94337 

•88 

•Burton -on -Trent 

50386 

•54 

•Wolverhampton  . . 

94.187 

1-29 

[01]. 

•Middlesbrough  [98] 

91302 

1-40 

•Bath 

49339 

•29 

•Northampton 

87.031 

•66 

•Oxford  [98]  [OOJ  .. 

49336 

•26 

•Walsall       .. 

86.430 

•83 

•Southport  .. 

48363 

•70 

•St  Helens  [99] 

84.410 

1-47 

•Gloucester  .. 

47365 

•17 

Rochdale  [96] 

83.114 

•46 

•Rxeter  [99]..       .. 

47486 

1*61 

•Stockport  [98]     .. 

78397 

•81 

•Bournemouth 

473(B 

*22 
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Towm. 
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■even  years 

:1888-l004. 

Towns. 

Population 

(Census). 

1901. 

Annual 

Attack 

Bates 

per  1.000 

from 

Enteric 

Fever 

during  the 

seven  years 

1888-1004. 

*Waneiter  •• 
HMde      ..       .. 
*IMiziffton.. 

wmOOQI1I0»« 

•Dom 

48^ 
4ft.480 
4i^ll 
433M 
41,7M 

•37 
*» 

rao 

*36 

•81 

^Bamsley    .. 
•Cambridge  [98J   .. 
•Colchester  ..       .. 
•Maoclesfleld  [00]  .. 

41,088 
38.S70 
38.373 
84,824 

2*38 
•71 
•61 
*85 
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*  Fifty  Urban  Districts  for  which  attack  rates  from  ontorio  fovor  in  1883-97  wore 
neoided  by  Dr.  Thomson  in  the  Annual  Beport  of  the  Board's  Medical  Officer  for 
IMHlklS 

(IT],  [98].  Ac  In  the  year  indicated  the  number  of  enteric  fever  cases  notifled 
tneeded  one-quarter  of  the  total  number  of  enteric  fever  coses  notiflod  during  the 
■ma  years  lW-1004. 


ADDENDUM  2. 


Notes  oh  OiLOULATiON  of  Death  Rates  in  Suebbness. 

1^  total  population  of  the  area  comprised  in  Sheemcsa  Urban  District  ftt 
^  lilt  thne  Gensns  wm  m  follows : — 


1881. 

1801. 

190L 

IWe. 

ftaak.      

7,760 
6J528 

7.730 
6.768 

10,933 
7.246 

TMal        

14.288 

14,493 

18479 

Ib  the  above  figures  are  indnded  :^ 


1881. 

1891. 

190L 

^Nftnlbanacks        

"^JfiUtary  barracks 

C  Afloat  on  ships  of  Boyal  Navy    ..       .. 

381 
807 
519 
246 

293 
743 
719 
210 

824 

866 

2.110 

96 

A.B.aaodD.I^^' 

(Females       

IJ5M 
189 

1.775                   3,728 
168        1             158 

TMal        

1,753 

1,943 

3386 

m 


APR  A.  No.  e.        The  populatioms  remaining,  after  deduction  of  A,  B,  0  and  D,  were  :— 

Sroomsteiioes    Shbebnbbs  Ubban  District,  excluding  Naval  and  Military  Barracks 
Qd  Admioi»-  and  FLOATING  POPULATION. 

ratioo  of.  and 

Enteric  Fever 
D,8heemeB8| 
►yDr, 


1881. 

189L 

190L 

Males.. 
Females 

Total         

6.196 
6^ 

6,955 

1.206 
7W 

12,533 

UM9 

.      14;»B 

Seeing  that  the  nayal,  military,  and  floating  populations.  >in  que^on  are 
technically  included  among  the  inhabitants  of  mo  Urban  District  of  SheemeH, 
no  obiection  can  properly  be  taken  to  the  calculation  of  dea€h  ralite  in  which, 
these  populations,  and  deaths  among  them,  are  added  to  the  reckoning.  It  is 
desirable,  I  think,  that  the  Medical  OflScer  of  Health  should  continue  to  indude 
these  populations  when  compiling  the  usual  Table  I.  of  his  Annual  Reports 
But  it  should  be  remembered  that :— (A)  the  bulk  of  the  population  in  the 
Nayal  Barracks  consists  of  men  drafted  for  a  few  montiis  to  the  Gunnery 
School  This  population  seldom  contributes  any  of  the  deaths  which  occur  in 
the  Urban  District  of  Sheemess ;  serious  cases  of  illness  or  accident  are  remored 
to  the  Rojal  Naval  Hospital  at  Chatham.  (B)  The  population  of  the  Military 
Barracks  is  more  permanent  than  that  of  the  Navid  Barracks.  It  consiste 
mainly  of  young  adults,  and  also  includes  some  soldiers*  families.  But  the 
whole  of  this  population  contributes  few  deaths  to  the  Urban  Distriot  of 
Sheemess :  the  annual  total  Qf  such  deaths  during  recent  years  has,  on  an 
average,  been  only  some  6  or  6.  (G)  the  magnitude  of  the  population  afloat 
on  ships  of  the  Royal  Navy  varies  iJmoetfrom  day  to  day.  Neither  this  nor  the 
small  population  on  merchant  vessels  and  barges  (D)  appear  to  contribute 
deaths  which  oocur  in  the  Urban  District,  saye  in  the  case  of  fatal  aoddents  or 
other  exceptional  occurrences. 

In  order  that  death  rates  (whether  *'  general  **  death  rates  or  death  rates  from 
specified  diseases)  maybe  obtained  which  are  comparable  with  those  of  other 
towns,  it  would  bo  an  advantage  if  future  Annual  Reports  of  the  Medioal  Officer 
of  Health  were  to  furnish  rates  in  the  calculation  of  which  are  ezeluded  (1)  all 
four  populations  A,  B,  C  and  D,  above ;  (2)  such  deaths  as  have  been  recorded 
among  these  populations  during  the  year. 

As  regards  the  general  death  rate,  it  may  be  observed  that  cases  oocur  from 
time  to  time  in  which  Sheemess  residents  who  ard' seriously  ill  hikvegone  to 
hospitals  in  London  or  in  Rochester,  where  they  have  died.  It  should  also  be 
noted  that  a  certain  number  of  the  men  employed  at -the  dockyard — ^particularly 
those  not  on  the  establishment— leave  the  town  when  they  have  got  past  work. 
Observations  as  to  the  extent  to  which  these  circumstances  may  have  toided  to 
reduce  the  general  death  rate  of  the  district  might  usefully  be  included  in 
future  Annual  Reports  of  the  Medical  Officer  of  Health. 
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ADDENDUM  3. 


APP.A.Noiia 


WCLL  SaOTIOHB  AITD  WATEB  AKALTBBA. 


tenituT 
Oircmiiiteiioei 
ftnd  Adwi^lf- 
tr&tloD  of,  and 
Entario  Fem 
in,  Sheernew ; 
The   following   well  teotion   is    recorded    by    Mr.   W.    Whitaker,    F.B.S.,   byDr 
(Kentiiflh  WeU  Sections  in  the  Boohester  District :  Eleprinted  from  the  Rochester   Buotaanaiii 
Katanlist,  Nos.  71  to  7S,  Vol.  IIL,  1901).    The  well  in  question  U  that  referred 
to ae  «'GaniM»  WeU*'  in  this  Report  (p.  8). 


^aka^rMM.— War  Department  Pumping  Works,  Fort  Townshend. 
about  83  feet  from  old  weU. 


New  welly 


Commnnicated  by  Ideut-Golonel  £.  C.  Sim,  B.E. 

Shaft  rank  in  1869  to  a  depth  of  204  feet    Boring  began  January  1877. 

Slight  spring  of  water  at  736  feet.  At  806  feet  water  rose  to  694  ^eet 
from  the  snrfkoe.  Water  rises  to  about  80  feet.  Yield  about  4,000  gaUons 
•nhonr. 


ThickneM. 


Depth. 


From    surfMB,    thtough 
AUoYinnu  Ac.}. 


London    Clay    [capped     l)y  I 


Blade  day  and  Sand  [?  bane  of  London  Clay] 

OLDHAVSH  BEDS.  (  ^^^  ^°^  "^  ^>' 
-    SOfoetr 


(Grey  Sand     .. 
Black  Sand    .. 
Ught^Kiloored  Clay 
Green  Sand   .. 
Sand-rock 


Woolwich    and 
.     BBADIllO  BXD8,<  Green  Sand 
4Sfeetr 


TbanitBbds, 
101  feet? 


Chalk  and  Flints.  ( 


GreySand 

Green  Loamy  Sand 

Dark  Grey  Sand 

.GreenSand 

rDark  (Black)  Sand 

Dark  Sand  and  Botten  Shell  inter-  ' 
mixed. 

Soft  Sand-rock       

iDark  Bine  Sandy  Clay ' 


2 
12 
8 
1 
3 
4 
5 
14 
5 
3 
3 
5 
23 
32 

23 
24 
306 


33G 
338 

358 
368 
383 
366 
371 
386 


395 
400 
433 
434 

477 
501 
806 


[It  is  diflionlt  to  mark  the  diyisions  of  the  Tertiary  Beds,  even  with  the  aid  of 
the  new  Town  welL] 

In  the  same  paper  Mr.  Whitaker  gives  additional  details  regarding  the 
Dookjaid  "New"  well,  which  he  had  already  described  in  Vol.  IV.  of  the 
M emoin  of  the  Geological  Surr^,  p.  469. 

In  the  Prooeedings  of  the  Geological  Association,  Vol.  V.,  No.  7,  Mr.  W.  H. 
Shrobaole  giTSs  a  £tailed  account  of  the  btrata  met  with  in  boring  the  **  New  ** 
Town  WelL    He  xeoords  that  at  738  feet  water  rose  to  100  feet  from  the  snrface  j 
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on  termination  of  the  boring,  at  805  feet,  hard  dnU  etioky  ohalk  was  met  with, 
yielding  no  water. 

The  analyses  whioh  I  have  obtained  relate  to  water  from  Garrison  and 
Dockyard  '*  New  **  Wells,  both  of  which  are  bored  into  the  chalk,  and  to  the 
town  water,  which  is  mainly  derived  from  the  Town  "  New  "  Well  (bored  into 
the  chalk),  but  partly  also  from  the  Town  "  Old"  Well,  which  is  bored  only  into 
Thanet  sands.  I  have  not  been  able  to  obtain  analyses  of  water  taken  from  the 
Town  *•  Old  "  Well  or  from  the  Dockyard  "  Navy  *'  WelL  I  have  added,  however, 
an  analysis  of  a  sample  of  water  from  a  well  at  the  Union  Workhonse,  near 
Minster,  abont  two  miles  from  Sheemees.  This  well  is  said  to  be  carried  into, 
bat  not  below,  the  Thanet  sand. 


ADalreed. 

Pfl-rte  poriOO^OOO. 

w«u. 

I 

UnrdaaB^ 

6 

1 

III  -i 

Ecmork^ 

1 

D  Q 

< 

GftrtlBOii  WelJ 

Garriiwn  Well 

Nayy    "New 
Wflll" 

TowD  Supply 

Town  Supply 
from  Service 

UnJoti  Well, 
4£0e^t 

War    He- 

partmetit, 
1877. 

Wftf  De- 
partment, 

im 

HfwlAr  La- 
boratory, 

M^r,  im 

HaElarLa- 
bomtory. 
May.im: 

Mr.J-Mn- 

tern  July, 

190i 

Wftr  De- 
partment, 
1900. 

oro 

50*0 
fl3'0 

TO'O 
iWO 

B3'5 

ro 

8-0 

a-e 

17*4 
HI 

60 

a-0 

«^o 
rs 

n 

60 

13-32 

13^6 
7-fi 

e*3 

7*8 

O'O 

0'fl74 
0-16 

o-oh: 
o^oi 

o*a 

O'O 

o'ooe 
ooe- 

O0M» 

0*004 

O'O 

o'osee 

[iBmlD. 
at  80°]. 

0*0 
UhrM 

[3  bra.] 

0*06fl 
l4lirB.3 

O'OOe 
tlfi  tnln. 
&t  80^] 

Olear,      Small 
Bedimeni      of 
B&xid;  ti^oeof 
IroD. 

Old&n  Small  tie- 

8Hffbt  turbidilir- 
fearwly   per* 
ceptible    wdl- 
ment 

SUght  torbidltr. 
Ho  Bedimflnt 

Alkaline   re- 
ActioiJ,aiifleoo- 
tainiMlirSpjut* 
per     10O.fiOO    of 
sodium  ciy-bon- 
ftto. 

Clear,     email 
Bcdlment       of 
gaud       and 
vege  tabl« 
d^brlB. 

*  These  figures  are  as  they  appear  in  the  Laboratorv  records,  but  it  seems  probable 
that  they  are  in  fact  parts  per  million,  not  parts  per  100,000. 

a.  s.  B. 
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Bmall-poz 

Report  on  Small-pox  in  the  Dbwsbury  Union  ;  by         uSS^ 

Dr.  S.  W.  WHBATON.  Dr.Wheati 

The  DewBbnry  Union  comprises  the  mnnicipal  boronghs  of 

*iewabury,  Batley,  Morley,  and  Ossett ;   and  the  Urban  Districts 

^f  Birkenshaw,  Birstal,  Gomersal,  Heckmondwiko,  Liversodge, 

Baven^thorpey  Mirfield,  Thomhill,  Soothill  Upper,  and  Soothill 

Ifether. 

The  Union  has  an  area  of  25,564  acres,  and  had  in  1901  a 
popohition  of  167,643  persons.  The  population  is  chiefly  aggre- 
gated in  the  boronghs.  Some  of  the  urban  districts  are  very 
sparsely  populated ;  Thomhill,  for  instance,  has  a  population  of 
less  than  three  persons  per  acre,  as  also  Birkenshaw.  On  the 
other  hand  Dewsbury  has  a  population  of  over  19  persons  per  acre 
and  Bavensthorpe  U.  one  of  nearly  16  persons  per  acre.  The 
town  of  Dewsbury  occupies  approximately  the  centre  of  the 
Union  and  here  is  situate  the  workhouse.  The  town  is  sur- 
rounded by  the  urban  districts  of  Ravensthorpe,  Mirfield,  Liver- 
sedge,  Heckmondwike,  Soothill  Upper,  Soothill  Nether,  Thomhill, 
and  the  borough  of  Batley.  Dwellers  in  these  surrounding 
districte  are  to  a  large  extent  employed  in  Dewsbury  in  the  day- 
time. This  town  IB  a  centre  of  the  heavy  woollen  trade  and  of 
tiie  manufacture  of  clothing  from  all  kinds  of  waste  products  ;  a 
large  part  of  its  area  is  occupied  by  mills  and  other  factories  so 
that  there  is  little  doubt  that  if  the  area  occupied  by  these  could 
be  deducted  the  number  of  persons  per  acre  would  be  greatly 
increased.  Similarly,  in  the  urban  district  of  Ravensthorpe, 
bnilcUngs  in  which  are  practically  continuous  with  those  of 
Dewsbury,  a  large  portion  of  the  area  is  occupied  by  mills  and 
factories. 

For  a  long  time  Dewsbury  town  has  been  the  centre  of  a  move- 
ment in  opposition  to  vaccination,  and  the  surrounding  urban 
districts  have  participated  to  a  greater  or  less  extent  in  this 
opposition.  The  guardians  of  the  Dewsbury  Union  have  not 
only  persistently  neglected  carrying  out  their  duties  under  the 
Vaccination  Acts,  but  have  even  taken  up  an  attitude  of  opposition 
to  the  laws  to  which  they  were  intended  to  give  effect,  with  the 
result  of  very  greatly  discouraging  the  practice  of  vaccination. 

On  April  20th,  1904,  in  reply  to  a  communication  from  the 
Board  asking  what  steps  the  guardians  had  taken  to  secure 
vaccination  and  re-vaccination  in  view  of  a  small-pox  outbreak, 
the  Dewsbury  guardians  replied  that  they  did  not  consider  it 
expedient  or  necessary  to  take  any  steps  to  secure  vaccination  or 
promote  re-vaccination  among  the  residents  in  the  locality  where 
the  cases  of  small-pox  had  occurred.  The  outbreak  still  con- 
tinuing the  Board  wrot«  again  to  the  guardians  on  September 
22nd,  pointing  out  that  owing  to  the  prevalence  of  small-pox  it 
was  very  desirable  in  order  to  increase  the  facilities  for  obtaining 
yaccinatiou  that  the  guardians  should  at  once  arrange  for  the 
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>p.A,No.7.  opening  of  a  station  in  the  centre  of  Dewsbory  with  evening 
attenduices  there  by  the  Public  Vaccinator  for  the  performance 
of  re-vaccination  and  of  primary 'vaccination  of  adults  and  children 
over  one  year  of  age,  and  pointing  oat  that  in  view  of  the 
increasing  demand  in  Dewsbary  for  vaccination  and  re-vaccin* 
ation  a  considerable  saving  on  the  cost  of  the  operations  would 
probably  be  effected  by  this  coarse  if  adopted.  About  this  time 
the  Public  Vaccinator  was  busily  engaged  in  vaccinating  and 
re-vaccinating,  performing  about  100  operations  daily,  and  he  also 
made  representation  to  the  guardians,  pointing  out  the  great 
saving  in  cost  which  would  follow  if  the  guardians  would  provide 
a  central  vaccination  station,  since  the  fees  for  operations  per* 
formed  at  such  a  station  would  only  be  half  of  those  performed 
at  the  persons  own  homes.  In  spite  of  the  advice  tendered  them 
the  guardians  did  not  open  a  vaccination  station  or  take  any 
measures  for  encouraging  vaccination  and  re-vaccination.  At 
this  time  each  case  of  small-pox  was  followed  by  the  vaccination 
or  re-vaccination  in  large  numbers  of  the  persons  living  in  the 
neighbourhood  of  the  infected  house  and  of  persons  who  had 
been  in  direct  contact  with  the  sufferer ;  but  there  was  no  general 
vaccination  or  re-vaccination  of  the  population  of  the  town.  All 
vaccinations  and  re-vaccinations  having  to  be  performed  either  at 
persons  homes  or  at  the  Public  Vaccinator's  surgery,  which  was 
in  an  inconvenient  position  owing  to  its  distance  from  the  centre 
of  the  town,  there  was  much  loss'  of  time  both  to  the  Public 
Vaccinator  and  also  loss  of  time  and  delay  to  those  who  wished  to 
obtain  promptly  the  protection  of  vaccination  and  re-vaccination 
against  small-pox. 

Acting  under  the  Board's  instructions  I  visited  those  places  in 
the  Dewsbury  Union  in  which  small-pox  was  most  prevalent  or 
in  which  outbreaks  of  the  disease  occurred  from  time  to  time  and 
tendered  advice  to  the  Authorities  and  their  officials  as  to  the 
measures  to  be  taken  for  preventing  the  spread  of  the  disease. 

This  report  is  intended  to  give  a  short  outline  of  the  conditions 
which  1  found  and  of  the  action  taken  by  the  Authorities  up  to 
the  end  of  October,  1904. 

Hospital  provision  for  smalUpox  in  Vie  Dewsbury  District.^^ 
Certain  districts  around  the  town  of  Dewsbury  were  united 
with  that  borough  to  foi-m  a  Joint  Hospital  District  by  a  Pro- 
visional Order  made  in  189H.  The  authorities  thus  combined  are 
Dewsbury  Borough  and  the  urban  districts  of  Heckmondwike, 
Ravensthorpe,  Soothill  Upper,  and  Soothill  Nether.  This  Joint 
Hospital  Board  had  at  the  time  of  my  first  visit  to  Dewsbury  on 
September  14th,  1904,  made  no  provision  for  small-pox.  The 
component  authorities,  other  than  Dewsbury,  together  with  the 
urbw  districts  of  Mirfield  and  Liversedge,  had  b^n  relying  upon 
a  promise  from  Dewsbury  Town  Council  that  they  would  admit 
cases  of  small-pox  from  neighbouring  districts  to  the  Town 
Council's  hospital  situate  in  the  borough  of  Dewsbury.  When, 
however,  the  number  of  cases  rapidly  increased,  and  when  a 
temporary  hospital  building  of  theirs  was  destroyed  by  fire,  the 
Dewsbury  Town  Council  had  in  self-defence  to  refuse  to  taJce  any 
cases  of  smali-pox  from  outside  districts  into  their  hospital.    In 
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these  dirciuiitftaiices  an  application  was  made  to  the  Board  for    app.a,k< 
permiauon  to  nee,  for  the  reception  of  small-pox,  a  hospital  for  gmanlpox 
ordinary  infections  diseases  which  was  in  course  of  erection  in  the  Dewib 
the  district  of  Soothill  Upper  by  the  Joint  Hospital  Board.    An  Dr.  wijal 
undertaking  having  already  been  given  to  the  Board  that  this 
hospital  wonld  not  be  used  for  small-pox,  and  the  situation  of 
this  hospital  being  such  that  there  were  many  dwellings,  a  colliery, 
And  a  factory  within  a  quarter  of  a  mile,  and  a  population  of  at 
least  2,088  persons  living  within  half-a-mile  of  it,  the  Board  were 
unable  to  accede  to  this  request  and  to  release  the  Joint  Hospital 
Board  from  their  undertaking. 

The  Board,  on  September  22nd,  190i,  wrote  to  the  Joint 
Hospital  Board  ui^ng  them  to  at  once  take  steps  to  secure  a  site, 
on  which  to  treat  small-pox  cases,  so  situated  as  to  minimise  the 
danger  of  spreading  ihe  disease  from  the  hospital  to  persons 
residing  in  its  neighbourhood.  The  Joint  Hospital  Board  were, 
however,  very  slow  in  taking  action,  and  at  the  end  of  October  no 
amall-pox  accommodation  had  been  provided  by  them. 

SmaU-pox  in  Dewshury  Borotigh,  population  (1901)  28,060. — 
For  many  years  past  outbreaks  of  small-pox  have  from  time  to 
time  occurred  in  Dewsbory ;  in  1892  there  was  272  persons 
attacked,  with  45  deaths ;  in  1903  there  were  240  persons  attacked, 
with  17  deaths.  In  1904,  to  September  14th,  the  date  of  my  first 
visit  to  Dewsbury,  there  had  been  260  attacks  of  small-pox.  All 
of  these  sufferers  had  been  admitted  to  the  hospital,  together 
with  48  other  persons  from  neighbouring  urban  districts.  The 
disease  appeared  to  be  on  the  increase ;  thus  in  the  week  ending 
August  27th  10  attacks  had  been  notified,  whereas  in  the  weeks 
ending  September  3rd  and  10th  40  attacks  and  41  attacks  re- 
spectively had  been  notified.  I  conferred  with  the  officers  of  the 
Town  Council  and  with  some  of  its  members,  and  I  visited  the  * 
town  small-pox  hospital  accompanied  by  Dr.  Clay  the  medical 
officer  of  health.  Although  small-pox  had  been  prevalent  in  the 
borough  since  the  end  of  February  of  the  present  year,  I  found 
that  the  administration  of  the  Town  Council  in  respect  of  small- 
pox pi-evention  remained  defective  in  various  particulars,  the 
most  important  of  which  were  (1)  that  there  was  no  efficient 
disinfection  of  the  clothing  of  "  contacts,'^  Le.^  those  persons  who 
hid  been  living  with  the  sufferer  from  small-pox  at  the  time  when 
he  was  attacked  by  the  disease ;  (2)  that  no  provision  had  been 
made  for  the  temporary  accommodation  elsewhere  than  at  their 
homes  of  persons,  ''contacts,**  from  infected  houses  whilst 
their  clothing  and  dwellings  were  being  disinfected.  In  con- 
sequence of  absence  of  this  latter  provision  the  whole  of  an 
infected  house  could  not  be  disinfected,  but  only  the  room  which 
had  been  oocupind  by  the  patient.  The  disinfection  of  rooms 
moreover  was  not  thorough,  fumigation  with  sulphur  only  being 
employed  without  the  use  of  any  liquid  disinfectant  by  means  of  a 
spray  or  otherwise  and  without  stripping  of  the  paper  from  the 
walls.  The  time  of  the  Inspector  of  Nuisances  was  largely  taken 
up  in  working  the  disinfector  at  the  hospital,  to  which  patients* 
infected  clothing  and  bedding  were  removed,  to  the  detriment  of 
his  work  of  supervising  disinfection  of  infected  houses. 
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?p.A.No.7.  The  town  small-pox  hospital  is  situate  in  the  borough  in  an 
lAii^xin  unoccupied  portion  of  the  cemetery  and  close  to  the  boundary 
jDewBbury  between  Dewsbury  borough  and  Ravensthorpe  Urban  District. 
^wieaLii,  ^^  condition  was  very  unsatisfactory.  Although  an  interval  of 
several  weeks  had  occurred  at  the  beginning  of  the  year  during 
which  the  hospital  contained  no  patients,  the  Town  Council  had 
taken  no  steps  to  cleanse  it  or  to  put  it  in  repair  so  that  it  would 
be  ready  in  case  of  a  fresh  outbreak  of  small-pox.  It  was  sur- 
rounded on  three  sides  by  an  open  rail  fence,  but  there  was  no 
fence  on  that  side  facing  the  occupied  portion  of  the  cemetery ; 
hence  a  particular  patient  found  no  difficulty  in  escaping  at  night 
time  from  the  hospital,  with  the  result  that  he  was  discovered  at 
his  home  having  supper  with  his  relatives.  The  hospital  consisted 
of  a  collection  of  small  galvanised  iron  buildings,  and  had  a  very 
dilapidated  and  forbidding  appearance ;  nearly  all  the  windows 
were  broken,  the  apertures  having  been  stuffed  with  paper  or  rags, 
and  a  very  high  fence  of  galvanised  iron  had  been  erected  to 
enclose  the  small  court  in  which  the  patients  who  were  con- 
valescent took  the  air.  This  fence  had  been  provided  because  it 
was  found  that  if  the  patients  could  be  seen  from  the  outside  a 
crowd  gathered  in  the  neighbourhood  and  endeavoured  to  com- 
municate with  them.  A  fetid  smell  was  noticeable  outside  the 
hospital,  and  heaps  of  refuse  and  partially  consumed  food  lay 
around  it  on  which  starlings  and  other  birds  were  feeding.  On 
entering  the  building  the  fetor  was  extreme ;  the  wards  were 
much  overcrowded,  and  were  pervaded  by  flies,  which  arose  in 
swarms  from  the  patients  when  disturbed.  The  interiors  of  the 
wards  were  very  dirty,  particularly  the  floors  of  the  water-closets, 
which  were  of  wood  boarding.  The  hospital  consisted  of  six  small 
inter-communicating  wards.  These  contained  76  patients,  over- 
crowding in  some  of  the  wards  being  very  great.  Two  iron 
temporary  hospital  buildings,  each  to  contain  16  beds,  were  in 
course  of  erection  on  the  site.  The  laundry  accommodation  was 
unsatisfactory,  there  was  no  stove  for  drying  clothing.  A  steam 
disinfecting  apparatus  had  been  provided. 

The  small-pox  cases  under  treatment  were  some  of  them  of  very 
severe  type  ;  two  had  just  terminated  fatally,  and  it  was  evident 
that  a  similar  termination  was  not  far  distant  for  several  others. 
In  charge  of  the  76  patients  were  eight  nurses.  A  small  cottage 
adjoining  the  hospital  was  used  as  an  administrative  building,  but 
the  accommodation  was  inadequate  and  the  building  somewhat 
dilapidated,  so  that  damp  entered  the  bedrooms  from  the  roof. 
Some  of  the  nurses  were  driven  to  sleeping  quarters  at  the  Moor 
House,  a  large  house  which  had  been  acquired  as  a  convalescent 
hospital,  and  where  there  were  at  the  time  of  my  visit  20  con- 
valescent small-pox  patients.  This  house  is  only  50  yards  from  a 
main  road,  from  which  it  was  very  inadequately  fenced  off,  but  no 
extension  of  the  disease  appears  to  have  taken  place  from  it.  The 
same  could  not  be  said  of  the  small-pox  hospital  at  the  cemetery. 
There  had  occurred  a  very  severe  incidence  of  the  disease  upon 
the  dwellings  within  a  quarter-of-a-mile  from  the  site.  At 
Ravensthorpe  railway  station,  which  was  one  of  the  nearest  build- 
ings, the  station-master  and  his  wife  were  attacked  with  smallpox, 
as  also  were  three  other  persons  engaged  at  work  there.     That 
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part  of  the  Ravensthorpe  Urban  District  which  adjoined  the  app.a,No. 
borough  of  Dewsbnry,  which  was  also  the  portion  of  Ravensthorpe  gnmu^x  k 
nearest  the  small-pox  hospital,  had  suffered  from  small-pox  to  an  ^  Deirabni 
undue  extent  as  compared  with  the  remainder  of  the  district  and  DnWheAton 
wiih  Dewsbnry  itself. 

I  recommended  the  Town  Council  to  provide  for  the  disinfection 
of  the  clothing  of  **'  contacts  "  by  means  of  an  additional  disinfect- 
ing apparatus,  it  being  thought  inadvisable  to  use  the  disinfector 
at  the  small-pox  hospital  for  that  purpose ;  to  make  provision  for 
the  temporary  accommodation  of  persons, ''  contacts,"  whilst  their 
homes  and  clothing  were  being  disinfected  ;  to  provide  for  a  daily 
▼isit  to  ^* contacts"  by  a  medical  man,  and  to  have  all  common 
lodging-houses  visited  nightly  in  order  to  detect  cases  of  suspicious 
illness.  I  also  drew  attention  to  the  faulty  administration  of  the 
small-pox  hospital,  and  recommended  that  a  resident  medical 
ofBcer  should  be  appointed  to  supervise  it,  and  to  attend  to  the 
patients.  I  also  recommended  that  the  hospital  should  be  cleansed 
and  repaired,  and  that  all  hospital  refuse  should  be  destroye<l  in 
order  to  prevent  the  dissemination  of  infection  by  matters  which 
might  be  blown  away  from  the  hospital  site  or  conveyed  away  by 
rats,  birds,  and  in  such  like  manner.  The  need  of  increased  accom- 
modation for  the  nursing  staff  was  referred  to,  and  for  the  keeping 
of  a  watch  to  see  that  patients  did  not  escape  or  communicate  with 
persons  outside,  and  so  spread  the  infection.  I  also  recommended 
the  addition  of  chicken-pox  to  the  list  of  diseases  notifiable  under 
the  Infectious  Disease  Notification  Act. 

On  September  25th  one  of  the  new  temporary  ward  buildings 
for  16  b«is  was  burnt  down,  when  just  at  the  point  of  completion. 
Fortunately  no  patienta  had  been  removed  to  it,  since  nothing 
could  be  done  to  stop  the  fire,  and  it  was  quickly  and  com- 
pletely destroyed.  In  consequence  of  this  the  Town  Council 
declined  to  admit  small-pox  cases  from  any  of  the  outside 
districts,  and  henceforward  no  such  cases  have  been  admitted 
to  this  hospital,  which  has  been  reserved  for  the  inhabitants 
of  Dewsbury. 

On  October  3rd  I  again  visited  Dewsbury,  and  found  that  many 
of  my  recommendations  had  been  adopted  and  carried  out.  A 
separate  man  had  been  employed  to  work  the  disinfecting  apparatus 
at  the  hospital,  leaving  the  Inspector  of  Nuisances  free  for  the 
work  of  disinfecting  dwellings;  the  method  of  disinfection  of 
dwellings  had  been  improved,  but  no  disinfecting  apparatus  for 
the  disinfection  of  the  clothing  of  "  contacts,"  nor  any  provision 
for  the  temporary  accommodation  of  these  persons  whilst  their 
clothing  and  dwellings  were  disinfected,  had  yet  been  provided, 
although  I  had  pointed  out  that  the  Town  Council  should  provide 
such  accommodation.  The  common  lodging-houses  were  being  in- 
spected nightly;  steps  had  been  taken  for  the  compulsory 
notification  of  chicken-pox.  No  resident  medical  man  had  been 
appointed  for  the  hospital.  I  visited  the  small-pox  hospital  again, 
and  found  it  much  more  cleanly  than  formerly,  some  of  the 
patients  having  been  employed  to  wash  the  floors  and  cleanse 
the  wards ;  the  windows  were  being  repaired ;  infected  rubbish 
had  been  removed  and  was  destroyed ;  the  laundry  accommodation 
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pp.  A,  Na  7.  bad  been  improved  ;  and  mosquito  netting  provided  to  keep  the 
naiilpoziii  ^^®^  from  the  patients.  The  hospital  was  still  overcrowded,  but 
eDewBbary  the  remaining  additional  16-bed  ward  had  been  completed.  On 
\Wh*6aton«  the  evening  of  my  visit  a  resident  medical  man  was  placed  in 
charge  of  the  hospital  in  the  person  of  Mr:  M.  Deane,  who  had 
been  assisting  the  Medical  Officer  of  Health,  Dr.  Clay.  1  again 
suggested  that  certain  sheds  at  the  town's  yard  should  be  converted 
into  accommodation  for  ''  contacts."  The  Town  Council  adopted 
this  suggestion  and  the  work  was  begun  on  the  following  day,  and 
when  I  visited  Dewsbnry  again  on  the  12th  of  October  the  work 
was  nearly  completed,  and  a  steam  disinfecting  apparatus  was  in 
course  of  erection  at  the  town's  yard  for  the  disinfection  of  the 
clothing  of  ''  contacts."  Two  large  sheds  had  been  each  converted 
into  two  rooms  with  an  intervening  bathroom,  so  that  in  passing 
from  one  room,  which  may  be  termed  the  infected  side,  to  the 
other  room  where  they  received  their  disinfected  clothing,  the 
*'  contacts  "  were  obliged  to  take  a  disinfecting  bath.  One  set  of 
rooms  was  reserved  for  females,  the  other  for  males.  A  few  days 
later  all  these  arrangements  were  completed,  and  the  Town 
Council  might  be  considered  to  be  in  a  position  to  deal  with 
the  outbreak. 

Meanwhile  the  Guardians  had  taken  no  action  for  the  opening 
of  a  vaccination  station,  or  for  granting  any  facilities  to  the 
population  for  the  obtaining  of  gratuitous  vaccination  or  re- 
vaccination  ;  or  for  informing  people  of  the  advantage  of  securing 
the  protection  afforded  by  vaccination  and  re-vaccination  ;  or  for 
publishing  the  means  whereby  they  could  obtain  this  protection 
for  themselves  and  their  children.  Accordingly  on  October  21st 
the  Board  further  strengthened  the  hands  of  the  Town  Council 
for  dealing  with  the  emergency  by  issuing  an  Order  under 
Sections  130  and  134  of  the  Public  Health  Act,  1875.  This  order 
of  course,  did  not  supersede  the  powers  or  duties  of  the  Guardians 
in  regard  to  vaccination,  but  it  empowered  the  Medical  Officer  of 
Health  to  perfdrm  the  vaccination  or  re -vaccination  of  any  person 
in  immediate  danger  of  contracting  small-pox.  It  required  the 
Town  Council  to  provide  a  vaccination  centre  or  centres  for  free 
vaccination  and  re-vaccination.  It  also  required  the  appointment 
of  a  medical  visitor  for  the  charge  of  any  sub*division  of  the 
borough  if  the  Medical  Officer  of  Health  so  advised,  for  the 
visitation  of  the  borough  for  inquiry  into  the  existence  of  small- 
pox,  and  for  reporting  of  cases  of  small-pox  or  of  suspected  cases 
of  the  disease. 

Up  to  this  date,  October  21st,  there  had  occurred  in  1904  412 
cases  of  small-pox  in  Dewsbury,  152  of  them  having  been  reported 
since  the  date  of  my  first  visit  on  September  14th,  and  the  disease 
appeared  likely  to  increase. 

Small-pox  in  TliomhiU  Urban  District^  population  (1901), 
10,290. — Small-pox  appeared  in  this  district  early  in  May,  1904 ; 
afterwards  the  disease  continued  to  increase  and  at  the  time  of 
my  visit  on  September  15th,  1904,  59  cases  had  occurred.  The 
infection  was  attributed  to  Dewsbury,  the  two  districts  bordering 
one  another  for  a  considerable  distance,  and  many  Thornhill 
residents  being  employed  In  the  borough.    The  Urban  District 
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pouncil  had  provided  a  small-pox  hospital,  which  was  a  temporary    app.  a,  Nc 
Wood  and  iron  building,  situate  in  a  favourable  situation,  far  from  gpiaulpoz 
dny  populous  place,  so  that  there  was  little  risk,  provided  its  Sj!^^^ 
administration  was  efficient,  of  the  spread  of  the  disease  from  thd  Dr! w^eoi 
hospital.    The  hospital,  which  at  the  time  of  my  visit  contained 
24  patients,  was  surrounded  by  a  stone  fence ;  it  had  no  adminis* 
trative  building.    It  consisted  of  two  six-bed  wards,  separated  by 
a  nurses*  day  room  and  kitchen  ;  consequently  the  staff,  which 
consisted  of  four  nurses  (who  were  untrained),  had  to  sleep  in  the 
kitchen  and  nurses*  room.    The  female  side  of  the  hospital  was 
much  overcrowded,  17  persons  sleeping  in  14  beds  in  a  ward 
intended  for  six  only.    The  male  side  was  not   overcrowded, 
being  relieved  by  the  erection  of  a  tent  in  which  the  convalescent 
patients   slept.    I  advised    the    immediate    provision    of   more 
accommodation    for    female    patients.      Notwithstanding   these 
drawbacks,  the  hospital  was  cleanly  kept,  in    contrast  to  the 
Dewsbury  hospital  at  the  time  of  my  first  visit  to  it.    The  laundry 
accommodation,  which  was  very  inadequate,  consisted  of  a  small 
temporary  building  situate  over  the  mortuary ;  no  drying  closet 
had  been  provided.    There  was  no  resident  medical  attendant  at 
the  hospital,  but  it  was  visited  daily  by  the  Medical  Officer  of 
Health,  who  lives  about  a  mile  distant.    In  other  respects  the 
administration  of  the  District  Council  for  prevention  of  small*pox 
was  not  satisfactory.    Disinfection  of  dwelling  was  performed 
with  formalin  vapour,  without  any  cleansing  of  walls  and  floors 
>irith  liquid  disinfectant.    The  Council  possessed  no  disinfecting 
apparatus,  so  that  the  clothing  and  bedding  of  patients  and  the 
clothing  of  contacts  could  not  be  efficiently  disinfected  ;  and  no 
accommodation  had  been  provided  where  such  persons  could  be 
temporarily  received  whilst  their  clothing  and  homes  were  being 
disinfected  and  where  they  could  also  receive  a  disinfecting  bath. 
There  was  no  medical  visiting  of   contacts  for  the  necessary 
fourteen  days  after  their  exposure  to  infection.    It  was  deemed 
impracticable  locally  to  keep  any  sufficient  observation  of  the 
contacts  or  to  detain  them  in  their  homes.    In  several  instances 
persons  suffering  from  small-pox  had  not  been  removed  to  hospital, 
but  remained  at  their  dwellings  ;  two  persons  died  at  their  own 
homes.    I  advised  the  Council  to  provide  a  disinfecting  apparatus, 
as  also  accommodation  for  contacts,  to  arrange  for  the  medical 
visitation  of  contacts,  and  other  matters.    I  also  advised,  as  I  have 
said,  the  immediate  provision  of  more  accommodation  for  the 
female    patients   at    the    small-pox    hospital,  the    provision  of 
improved  laundry  accommodation  there,  including  a  closet  for 
drying   clothing,   and    better  accommodation    for    the    nurses. 
On  the  occasion  of  my  second  visit  on  October  13th,  I  found 
that  the  Council,  except  in  the  matter  of  accommodation  for 
nurses  at  the  small-pox  hospital,  had  not  carried  out  any  of 
these   recommendations.     There    were    then    29    cases    in    the 
hospital,  of  these    14  were    in    the    female  ward,  which  was 
intended  for  six  only  ;  an   additional  tent  had  been  provided, 
but  the  female  patients  had  refused  to  stay  in  it  because  it 
WBB  insufficiently  warmed,  and  it  was  used,  therefore,  for  the 
accommodation  of  the  nurses.    The  district  was  one  in  which 
oppoaition  to  vaccination  was  formerly  very  rife,  although  on  the 
outbreak  of  small-pox  continuing  to  spread,  a  large  number  of 
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p.  A,  No.  7.  peraoDB  Bonght  the  protection  of  vaccination  and  re- vaccination, 

^..poz  io  Ai^d  there  was  not  much  difficulty  in  securing  this  protection  for 

^w^ury  "contacts."    The  total  of  cases  in  the  outbreak  had  by  now 

wIuLd.  reached  84. 

Small-pox  in  Ravensthorpe  Urban  District^  population  (1901\ 
5,699. — This  district  was  visited  by  me  on  September  16th,  1904. 
Up  to  that  date  46  cases  of  small-pox  had  occurred  during  the  year, 
30  of  which  had  been  removed  to  the  Dewsbury  Corporation's 
hospital.  Since  August  13th,  except  for  a  short  period  from 
September  12th  to  the  date  of  my  visit,  Dewsbury  Corporation 
had  declined  to  admit  more  cases  from  outside  districts,  and, 
consequently,  there  were,  I  found,  16  persons  suffering  from 
small-pox  being  retained  in  their  own  homes  at  Ravensthorpe, 
and  the  disease  appeared  to  be  extending.  The  Ravensthorpe 
small-pox  was  attributed  to  Dewsbury,  with  which  the  district  is 
continuous,  and  more  particularly  to  the  influence  of  the  Dewsbury 
small-pox  hospital,  which  was  situate  close  to  the  boundary  of 
Ravensthorpe.  In  the  absence  of  any  hospital  accommodation  for 
Ravensthorpe,  the  measures  which  could  be  taken  for  preventing 
small-pox  spreading  there  were  necessarily  very  inadequate  for 
the  purpose.  The  district  is  one  in  which  there  had  been  for  a 
long  time  strong  opposition  to  vaccination,  and  although  large 
numbers  of  persons  were  now  seeking  the  protection  of  vaccination 
and  re-vaccination,  these  were  not  necessarily  persons  who  had 
been  most  directly  exposed  to  infection.  In  many  instances 
parents  refused  to  have  their  children  vaccinated,  although  small- 
pox was  actually  present  in  their  dwelling,  and  thus  many 
secondary  cases  occurred.  It  was  almost  hopeless  to  anticipate 
obtaining  a  site  suitable  for  a  small-pox  hospital  in  such  a  thickly 
populated  district.  Accordingly  I  strongly  advised  the  Council  to 
seek  a  site  outside  their  district  or  to  make  arrangements  with 
some  neighbouring  authority  for  the  reception  of  patients  from 
Ravensthorpe  in  their  hospi^.  This  they  failed  or  were  unable 
to  do.  The  administration  of  the  Council  for  the  prevention  of 
small-pox  was  found  very  inefficient ;  they  had  no  disinfecting 
apparatus,  consequently  the  clothing  of  contacts  and  the  clothing 
and  bedding  of  sufferers  by  small-pox  could  not  be  properly 
disinfected,  and  owing  to  the  retention  of  small-pox  cases  in  their 
homes  infected  dwellings  could  not  be  disii^ected;  in  most 
instances  members  of  the  invaded  ^mily  who  were  going  to  work 
sought  lodgings  elsewhere,  other  members  who  were  dbdldren  or 
who  had  no  occupation  remaining  at  home.  The  Council  were 
providing  the  persons  retiiined  at  their  homes  with  food  and  firing, 
and  were  employing  men  to  bring  food  to  them  and  to  keep  w^tch 
on  them,  in  or\ler  to  prevent  them  leaving  their  homes  and  mixing 
with  healthy  people  at  shops  imd  other  places  of  public  resort ; 
also  these  watchers  wore  to  stay  with  ^latients  who  wvre  delirious 
or  otherwise  troublesome.  I  advised  the  Council  to  see  that  all 
persons  whom  they  employed  in  such  work  were  duly  protected 
by  vaccination  and  r^viM!cination.  I  also  advised  the  Cooncil  to 
provide  a  disinfecting  apparatus  as  soon  as  possible,  so  as  to 
property  di^iuf^t  the  el(4hing  of  contacts  before  these  people 
were  allowed  to  go  to  their  work.  I  reetanmended  the  inclusion 
of  ohiokem^pox  in  the  list  of  di0eaaeai|o4ififlJ>leu]ider  thelnfectioiui 
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Disease  Notification  Act,  1889,  and  the  adoption  of  the  Infections    app.  a,No.7. 
Disease  Prevention  Act,  1889.    The  Council  adopted  these  two  smaii^xin 

latter  suggestions.  ^e  Dewsbury 

^^  Union ;  by 

Dr.Wheaton. 

On  October  13th  I  again  visited  Ravensthorpe  Urban  District 
and  foand  the  conditions  there  greatly  altered  for  the  worse. 
Owing  to  the  inability  of  the  Dewsbury  Corporation  to  admit 
small-poz  cases  from  Ravensthorpe  to  their  hospital,  Ravens- 
thorpe patients  had,  since  September  22nd,  all  been  retained  in 
their  homes,  consequently  the  disease  had  greatly  increased  in  the 
place.  In  the  three  weeks  following  my  first  visit  the  notified 
cases  had  been  27,  28,  and  12 ;  and  in  the  week  ending 
October  15th  there  were  25  cases.  On  this,  my  second  visit,  there 
were  no  less  than  52  cases  of  small-pox  retained  in  their  own 
dwellings,  and  the  Medical  Officer  of  Health,  Mr.  Richardson,  had 
been  engaged  by  the  Urban  District  Council  to  attend  these 
persons  at  their  own  homes.  The  Council  had  also  engaged 
several  additional  men  to  carry  food  to  the  sufiferers,  also  to  sit 
up  with  and  to  control  those  patients  who  were  delirious  in  order 
to  prevent  them  escaping  into  the  streets.  In  spite  of  my  advice 
on  a  former  occasion  the  Council  had  not  insisted  upon  the 
vaccination  and  re-vaccination  of  persons  employed  by  them  in 
connection  with  small-pox,  and,  as  a  result,  three  of  them  had 
already  contracted  the  disease.  In  spite  of  this  experience  I 
found  that  men  were  still  being  employed  on  duties  in  connection 
with  small-pox  who  had  not  been  protected  by  re-vaccination. 
The  Council  were  at  this  time  spending  no  less  a  sum  than  £50 
per  week  in  supplying  food  and  other  requisites  to  *'  contacts " 
retained  in  their  homes.  I  visited  a  number  of  the  infected 
houses  and  found  that  the  condition  of  some  of  the  families 
in  which  the  disease  had  occurred  was  altogether  pitiable.  Nurses 
had  not  been  provided,  and  in  many  instances  persons  who  were 
only  just  recovering  from  small-pox,  and  were  quite  unfit  to  be 
out  of  their  beds,  were  attending  on  relatives  who  were  in  the 
acute  stage  of  the  disease.  In  this  respect  the  women  suffered 
most,  since  they  had  in  addition  to  attending  the  sufferers  to 
perform  their  ordinary  household  duties.  As  a  rule  the  homes 
of  Ravensthorpe  are  well  furnished  and  the  people  are  well  off  in 
a  material  sense ;  but  few  dwellings  have  more  than  two  bed- 
rooms, and  hence  the  conditions  arising  where  several  cases  of 
small-poz  had  occurred  in  the  same  household  were  often  such  as 
would  hardly  be  credited  as  possible  of  existence  in  a  civilized 
country.  In  many  instances  healthy  people  had  to  sleep  with 
persons  sufferinsr  from  small-pox  ;  and  children  were  being  reck- 
lessly exposed  to  the  infection,  their  parents  in  many  instances 
refusing  to  allow  them  to  receive  the  protection  afforded  by 
vaccination.  In  one  small  bedroom  in  a  particular  dwelling  I 
found  three  adults  suffering  from  small-pox  ;  one  single  woman 
aged  25  in  one  bed,  and  two  single  men  in  another ;  another 
healthy  woman  slept  at  night  in  the  same  bed  with  the  female 
above  referred  to  as  suffering  from  small-pox.  Parents  still 
refused  to  have  their  children  vaccinated,  even  though  exposed  to 
small-pox  infection,  or  to  themselves  acquire  the  protection 
afforded  by  vaccination  or  re-vaccination  ;  in  one  family  six  small- 
poz  cases  had  occurred,  in  another  seven.    The  Ravensthorpe 
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A?r.  A^o.7.  people  appeared  indeed  to  be  quite  apathetic  as  reepectB  amall-pox 
HnuOirpox  la  &^d  ^  hsLYe  become  accustomed  to  its  presence,  regarding  it  as  a 
8Sm  ^iS**''  calamity  which  it  was  hopeless  to  fight  against.  In  one  dwelling 
Dr.wilflMon.  which  1  visited  the  father  had  himself  suffered  from  small-pox  ; 
in  one  room  upstairs  was  his  son,  unvaccinated,  in  the  acute 
stage  of  the  disease  ;  in  another  room  his  wife,  yaccinated  in 
infancy  by  two  insertions,  also  in  the  acute  stage.  These  people 
were  attended  by  the  daughter,  unvaccinated,  aged  14  years,  who 
was  just  recovering  from  the  disease :  downstairs  were  the  youngest 
child  who  had  been  vaccinated,  after  legal  proceedings  by  the 
Vaccination  Officer,  and  who  appeared  quite  healthy,  and  an  elder 
child  which  remained  unvaccinated.  I  urged  the  father  to  have 
this  remaining  unvaccinated  child  vaccinated ;  but  he  declined. 
I  asked  him  if  he  was  not  convinced  of  the  protection  afforded 
by  vaccination  since  he  knew  that  the  medical  men  who  were 
constantly  going  in  and  out  of  the  infected  houses  had  none 
of  them  taken  the  disease ;  but  he  replied  that  the  medical 
men  were  protected  by  a  charm  with  which  they  would 
not  part.  The  remaining  unvaccinated  child  in  question,  I 
was  informeil,  subsequently  developed  the  disease,  bat  the 
child  vaccinated  under  pressure  of  the  Vaccination  Officer 
remained  healthy. 

SSeeing  that  there  was  no  possibility  of  the  provision  for  Kavens- 
thorpe  of  hospital  accommodation  for  some  time,  that  it  was 
evident  that  nothing  would  stop  an  extensive  epidemic  except 
vaccination,  and  that  the  Guardians  had  taken  no  action  with  this 
object,  the  Boanl  decided  to  issue,  in  regard  of  Ravensthorpe,  an 
Onler  in  similar  terms  to  that  made  in  the  case  of  Dewsbury. 
This  was  accordingly  done  on  October  31st. 

i!^fnfill^j)tix  fii  Liversedge  Urban  DiMnct,  population  (1901) 
13,980. — In  liKX^  1(>  cases  of  small-pox  occurred  in  this  district. 
Early  in  January,  1904,  small-pox  broke  out  again  at  Roberttown 
where  30  cases  i>ocurreil.  At  first  small-pox  cases  were  removed 
from  Liversodge  to  the  hospital  of  the  Oleckheaton  Urban  District 
Council :  but  after  receiving  six  such  cases  this  authority  refused 
to  take  more,  and  the  Liverseiige  Council  were  driven  to  use  their 
hospital  for  oixlinary  infectious  diseasites  for  small-pox  patients. 
In  July  small-^K>x  broke  out  ngain  in  the  district,  and  the  cases, 
in  the  absence  of  small-pox  hospital  provision,  had  to  be  retained 
in  their  home^  At  the  time  of  my  visit,  on  October  4th,  34 
small-pox  cases  had  ooountni  since  July  8th ;  of  these  four 
only  had  been  removeii  to  hospital.  In  spite  of  previous  warnings 
from  repeated  outbreaks  of  small-pox.  the  Airfield  and  Liversedge 
Joint  Hospital  Boanl.  which  is  the  authority  for  hospital  provision 
in  the  Liverseiige  districts  did  not  provide  a  small-pox  hospital 
until  October.  1  visiteil  this  emei^ncy  small-pox  hoqpital,  a 
tempoiary  wood  and  iron  building  which  is  situate  on  a  site 
occupied  partly  by  the  hospital  for  ordinary  infecCioiis  diseases 
and  from  which  it  is  distant  only  I0t>  yainisl  The  bomiital  com- 
prised two  wards  each  containing  'V2  bedk  It  is  not  of  satislMtory 
constraction  :  the  observation  wards,  nurses'  bedroooas,  kitdran, 
scullery,  lavatories  and  water-clo«iet««  are  all  placed  tofr^lMr  in  the 
centre  of  the  building  betm-aen  die  two  wardha.  esdi  s(  tham 
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opening  into  a  passage  which  communicates  directly  with  the  apb.a,No. 
wards.  This  passage  formed  the  only  means  of  entrance  to  and  gmsulpoxii 
exit  from  the  wards.     Thero  was  no  fence  round  the  hospital ;  a  the  r 


considerable  amount  of  refuse  was  lying  around  the  building,  and  d?.  wtjeator 
some  of  this  refuse  was  in  process  of  being  blown  by  the  wind  on 
to  surrounding  properties.  There  was  a  disinfecting  apparatus  on 
that  part  of  the  site  occupied  by  the  hospital  for  ordinary  infectious 
diseases;  but  owing  to  the  proximity  of  this  apparatus  to  this 
fever  hospital  it  was  not  used  for  articles  infected  by  small-pox  lest 
small-pox  might  be  communicated  to  persons  admitted  to  hospital 
with  other  infectious  maladies.  There  was  no  disinfection  of  the 
clothing  and  persons  of  contacts,  and  no  provision  maile  for  their 
accommodation  whilst  their  homes  and  clothing  were  being  dis- 
infected. I  advised  the  Council  to  make  such  provision,  and  to 
disinfect  the  clothing  of  contacts  in  a  disinfecting  apparatus.  I 
drew  the  attention  of  the  Council  to  the  need  for  hiking  precautions 
to  diminish  the  dangers  of  the  spre>ad  of  infection  from  their 
smali-pox  wards  to  the  occupants  of  the  neighbouring  hospital  for 
ordinary  infectious  diseases ;  to  the  need  for  the  proper  fencing 
in  of  the  small-pox  hospital  site  and  to  desirability  of  securing  the 
destruction  of  all  refuse  and  waste  from  it.  I  also  advised  the 
Council  to  take  steps  to  make  chicken-pox  notiiiable  under  the 
provisions  of  the  Infectious  Disease  Notification  Act^  1889,  and  to 
adopt  the  Infectious  Disease  Prevention  Act,  1890.  1  found  that 
vaccination  and  re-vaccination  were  in  a  large  measure  being 
accepted,  and  I  advised  the  Council  to  t^ke  all  possible  steps  to 
further  this  practice. 

Small'pox  in  SoothUl  Upjter  and  in  Soothill  NetJier  Urban 
DintrictSy  population  (1901)  6,104  and  b,f^b2  respectively. 

Soothill  Upper  Urban  District— ^maM-pox  prevailed  in  this 
district  in  1903,  when  18  cases  occurred,  with  three  deaths.  It 
recurred  in  September  of  the  present  year,  and  up  to  October  29th 
it  had  caused  28  cases.  Owing  to  the  inability  of  the  Dewsbury 
Corporation  to  continue  to  receive  outside  cases  of  small-pox  into 
their  hospital,  and  to  the  failure  of  the  Joint  Hospital  Board  to 
provide  a  hospital,  no  small-pox  cases  have  in  1904  been  removed 
to  hospital  from  Soothill  Upper,  except  for  a  short  period  from 
September  12th  to  September  22nd.  Nearly  all  the  small-pox 
patients  have  remained  at  their  homes.  The  Council  had  not  set 
up  a  disinfecting  apparatus  nor  made  provision  for  accommodation 
of  contacts  whilst  their  homes  and  clothing  were  being  disin- 
fected ;  and  in  other  respects  their  administration  for  small-pox 
prevention  was  very  fkulty.  There  is  less  strong  opposition  to 
vaccination  in  this  district  than  in  many  parts  of  the  Dewsbury 
Union,  and  I  found  that  this  protection  against  small-pox  was  now 
being  largely  sought. 

Soothill  Nether  Urban  District. — This  district  adjoins  the 
borough  of  Dewsbury.  Small-pox  occurred  in  1903  ;  at  least 
15  cases  becoming  known.  The  disease  recurred  again  in  August 
of  this  year,  and  by  the  date  of  my  visit  on  October  4th  23  cases 
had  occurred.  As  in  the  case  of  Soothill  Upper,  and  from  the 
>  canses,  patients  had  not  latterly  been  removed  to  hospital, 
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.?».  A,  Vo.  7.  but  were  being  retained  in  their  own  hornet  where  they  were 
fuiiupoji  in  attended  by  the  Medical  Officer  of  Health,  Dr.  Clay.  The  practice 
•^wibttry  of  disinfection  of  houses  was  unsatisfactory.  There  was  no 
r/i^iMlcm.  disinfecting  apparatus,  so  that  clothing  of  contacts  could  not  be 
disinfected  ;  there  was  no  provision  for  the  temporary  accommo- 
dation of  "  contacts  "  whilst  their  clothing  and  homes  were  being 
disinfected,  consequently  these  persons  had  to  be  turned  out  into 
the  fields  whilst  their  homes  were  being  purified.  I  attended  a 
joint  meeting  of  the  two  Soothill  authorities,  at  which  1  urged 
them  to  provide  hospital  accommodation  pending  action  in  this 
direction  by  the  Joint  Hospital  Board,  to  obtain  a  disinfecting 
apparatus,  and  to  provide  accommodation  for  **  contacts."  Shortly 
after  this  date  a  site  for  a  small-pox  hospital  was  obUiined  in 
Soothill  Upper  District  and  a  tent  hospital  ordered  ;  but  subse- 
quently, finding  that  the  Joint  Hospital  Board  would  not  agree 
to  administer  this  hospital  and  to  defray  the  cost  thereof,  the 
project  was  abandoned,  the  site  relinquished,  and  the  tents  which 
had  been  ordei*ed  were  n^ade  over  to  the  Joint  Hospital  Board. 
The  Local  (Government  Board  finding  that  no  hospital  provision 
was  forthcoming,  that  no  action  was  beinsr  taken  by  the  Guardians, 
and  knowing  that  Soothill  Nether  Urban  District  adjoined 
the  borough  o!  DeNvsbury,  which  was  a  highly-infected  area, 
decided  to  issue  an  Order  to  the  Soothill  Nether  Urban 
Oounoll,  similar  in  all  respects  to  that  issued  to  the  Corporation 
of  Dewsbury,  with  the  object  of  &cilitating  prompt  vaccination 
and  re-vaoelnation  of  the  population.  This  Order  was  issued  on 
October  Slst. 

Small-pM  in  the  bortrngh  of  Ossett,  population  (1901)  12,903. 
Small«pox  occurred  in  Ossett  in  1903,  when  15  cases  caune  under 
notice.  In  1904,  early  in  March,  the  disease  broke  out  again  and 
continued  to  spread,  until  at  the  time  of  my  visit,  October  5th, 
62  eases  had  occurred.  All  the  patients  had  been  removed  to  a 
hosmtal  belonging  to  this  Authority  situate  at  Storrs  Hill,  on  the 
borders  of  Norbur}*  Urban  District  though  in  Osseti  borough. 
This  hospital  is  a  permanent  building  consisting  of  two  wards, 
each  wanl  having  a  cubic  space  of  13,800  cubic  feet ;  there  were 
six  beds  in  each  ward.  The  hospital  had  at  times  been  over- 
crowded, but  was  not  so  at  the  time  of  my  visit.  There  was  a 
laundry  and  disinfecting  apparatus  provided  at  the  hoepitaL  The 
nursing  staff  slept  iti  a  tent,  and  a  tent  was  also  provided  as 
additional  accommoilation  for  male  patients^  The  hospital  was 
situate  near  a  main  road,  and  had  about  1-40  dwellings  within  a 
quarter^mile  of  it,  including  a  rag  mill,  with  an  estimated 
population  of  •149  persons.  Within  half-mile  of  the  hospital 
there  are,  it  is  estimated,  above  1,000  persons. 

The  administration  of  the  Ossett  Town  Council  was  not  found 
to  be  satisfactory.  No  liquid  disinfectant  was  being  used  to  the 
walls  of  roomie  of  invaded  dwellings  after  fumigation  of  their 
interior  with  sulphur.  No  accoounodation  had  been  provided  for 
^^ contacts'*  beyond  a  travelling  van  which  would  hold  seven 
persons.  There  wa»  no  disinfection  practised  of  the  clothing  of 
'^contacts,'*  no  disinfeoting  apparatus  having  been  used  for  this 
purpose.    The  district  is  ons  in  which  opposition  to  vaccinalma 


133 

is  very  great.    But  **  contacts  *' in  nearly  all  cases  had  accepted    app.a.No.7. 
vaccination  or  re- vaccination,  although  neither  the  Guardians  nor  gmau^x  in 
the  Corporation  had  taken  steps  to  further  this.    It  was  estimated  the  De^bwy 
that  at  least  three-quarters  of  the  population  were  unprotected  by  Dr.  wiioatoa 
vaccination.    The  public  vaccinator  had  performed  500  operations 
in  one  week.    I  advised  the  disinfection  of  clothing  of  "  contacts  " 
by  means  of  an  efficient  apparatus,  the  provision  of  more  suitable 
accommodation  for  ''contacts,'*  the  addition  of  chicken-pox  to 
the  list  of  notifiable  diseases,  and  other  precautions. 
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OnDBR  of  the  Local  Govbrnmbnt  Board  embodying  Regula- 
tions as  to  Small-pox  Prevention  for  the  Borough  of 
Dewsbury,  (21st  Oct.  1904.-47,563). 

To  the  Mayor,  Aldermen,  and  Burgesses  of  the  Borough  of 
Dewsbury  ;  to  the  Guardians  of  the  Poor  of  the  Dewsbury  Union  ; 
and  to  all  others  whom  it  may  concern. 

Whereas  the  Borough  of  Dewsbury  (herein-after  referred  to  as 
"  the  Borough  ")  is  affected  by  Small-pox,  and,  in  view  of  the  cir- 
cumstances of  the  case,  it  is  desirable  that  regulations  be  made 
for  the  purposes  herein-after  set  forth  : 

Now  Thbrefoue,  We,  the  Local  Government  Board,  in  the 
exercise  of  the  powers  conferred  upon  Us  by  Sections  130  and  134 
of  the  Public  Health  Act,  1875,  and  by  the  Public  Health  Act, 
1896,  and  of  every  other  power  enabling  Us  in  this  behalf,  do,  by 
this  Order,  make  the  following  Regulations  (herein-after  referred 
to  as  ^*  the  Regulations "'),  and  Declare  the  Regulations  to  be  in 
force  in  the  Borough  for  a  period  of  six  months : — 
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ARTICLE  I. — The  Mayor,  Aldermen,  and  Burgesses  of  the 
Bi^rough,  acting  by  the  Council,  and  herein-after  referred  to 
as  **the  Corporation,"  shall  be  the  Authority  for  enforcing 
and  executing  the  Regulations,  and  shall  forthwith  make 
arrangements  for  those  purposes. 

The  Corporation  shall  furnish  Us  with  such  particulars 
of  the  action  taken  by  the  Corporation  at  such  times  and  in 
such  form  as  We  may  require. 

Article  II.— The  Medical  Officer  of  Health  shall  advise 
the  Corporation  on  all  matters  concerning  the  enforcement 
and  execution  of  the  Regulations,  and  shall  generally 
superintend  the  execution  of  the  Regulations. 

The  Medical  Officer  of  Health  may,  where  the  circum- 
stances, in  his  opinion,  so  require,  perform  vaccination  or 
re- vaccination  on  any  person  in  immediate  danger  of  con- 
tracting small-pox,  and  without  charge  to  the  said  person. 

The  Corporation  shall  from  time  to  time  pay  to  the  Medical 
Officer  of  Health,  in  addition  to  the  salary  or  other  compensa- 
tion payable  to  him  in  respect  of  his  office,  a  reasonable 
compensation  for  all  action  by  him  in  the  execution  of  the 
Regulations. 


ProTiwonof  ARTICLE   III.— The   Corporation  shall   forthwith  provide 

YMdoation  a  place  (herein-after  referred  to  as  a  '*  Vaccination  Centre  ") 

0«ntro».  at  which  persons    may   be    gratuitously   vaccinated   or    re- 
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The  Corporation  shall  also  provide  such  additional 
Vaccination  Centres  as,  npon  the  advice  of  the  Medical  Officer 
of  Health  of  the  Borongh,  they  deem  necessary. 

ArtiOLB  IV. — (1.)  The  Corporation  shall  forthwith  cause 
each  Vaccination  Centre  to  be  fitted  up,  furnished,  maintained, 
regolated  and  managed  in  such  manner  as  may  be  necessary 
for  securing  the  efficient  performance  of  vaccination  at  the 
Vaccination  Centre ;  and  otherwise  in  such  manner  as  may 
be  necessary  for  compliance  with  the  requirement  of  the 
R^folations. 

(2.)  The  Corporatian  sball  employ  such  and  so  many 
servants  or  persons  as  may  be  needed  for  the  maintenance, 
regulation  and  management  of  each  Vaccination  Centre  in 
accordance  with  the  provisions  of  this  Article. 

Article  V. — The  Corporation  shall  appoint  the  days  on  PabUo  notice 
which  and  the  hours  during  which  each  Vaccination  Centre  ^'^j^JI^"*"^ 
shall  be  opened  and  be  kept  open  for  the  purpose  of  vac-  j^^tBxad^ 
cination,  and  of  the  inspection  of  persons  with  a  view  to  other 
ascertain  the  results  of  operations,  aud  shall  from  time  to  time  matter, 
cause  public  notice  of  the  days  and  bours  during  which  each 
Vaccination  Centre  may  be  open  for  the  purposes  aforesaid, 
and  of  any  other  matters  which  form  the  subject  or  arise 
out  of  the  Regulations,  to  be  given  by  handbills,  placards, 
or  otherwise   in  such    manner    as    may   be    sufficient  and 
appropriate    for    affording    information    to  all   persons    in- 
terested. 

Articlb  VI. — The  Corporation  shall  employ  a  registered  Employment 
medical  practitioner  (herein-after  referred  to  as  a  *'  Vaccin-  of  Vaooina- 
ator")   to  perform  vaccination  and    re-vaccination  at  each  *®"' 
Vaccination  Centre  : 

Provided  that  if  the  Public  Vaccinator  for  the  Vaccination 
District  comprising  the  Borough  is  willing  to  accept  em- 
ployment under  the  Regulations  as  a  Vaccinator  at  any 
Vaccination  Centre  the  Corporation  shall  employ  the  Public 
Vaccinator  accordingly : 

Provided  also  that  no  person  shall  be  employed  as  a 
Vaccinator  under  this  Order  unless  he  has  obtained  a 
Certificate  of  proficiency  in  Vaccination  given  by  some 
person  whom  We  have  authorised  to  act  for  the  purpose. 


Article  VII. — (1.)  In  the  performance  and  inspection  of 
every  operation  in  pursuance  of  the  Regulations,  and 
otherwise  for  the  purposes  of  the  Regulations,  the  Medical 
Officer  of  Health  and  every  Vaccinator  shall  observe  the 
**  Instructions  to  Vaccinators  under  CJontract,"  contained  in  the 
Third  Schedule  to  the  Vaccination  Order,  1898,  as  if  he  were 
a  Public  Vaccinator  under  Contract,  within  the  meaning  of 
that  Order. 


Application  • 
of  certain 
proyiflions  of 
Vaccination 
Order,  1898. 
and  Vaccina- 
tion Acts. 
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(2.)  The  Medical  Officer  of  Health  who  performs  vaccination 
or  re- vaccination,  and  every  Vaccinator  shall  cause  all 
vaccinations  or  re-vaccinations  performed  by  him,  with 
the  results  as  ascertained  by  inspection,  to  be  duly  registered 
in  a  register  which  shall  be  in  the  Form  0.  contained  in  the 
Fifth  Schedule  to  the  Vaccination  Order,  1898,  with  the 
necessary  modifications,  and  the  entries  therein  shall  be 
made  in  the  manner  directed  in  the  said  Instructions  to 
Vaccinators  under  Contract. 

(3.)  In  all  other  respects  the  Medical  Officer  of  Health 
who  performs  vaccination  or  re-vaccination,  and  every 
Vaccinator  shall  comply  with  all  such  provisions  of  the 
Vaccination  Acts,  1867  to  1898,  as  are  applicable  to  a  Medical 
Practitioner  who  is  not  a  Public  Vaccinator. 


aymentB  to 
aooinaton. 


Article  VIII. — The  Corporation  shall  pay  to  every 
Vaccinator  employed  under  the  Regulations  such  sum  in 
respect  of  every  successful  primary  vaccination  and  of  every 
successful  re-vaccination  performed  by  him,  as  may  be 
agreed  upon  between  the  Corporation  and  the  Vaccinator  : 


Provided  that  no  payment  shall  be  made  in  respect  of  any 
vaccination  unless  the  same  has  been  performed  in  accordance 
with  the  Regulations,  nor  unless  the  provisions  of  the 
Vaccination  Acts,  1867  to  1898,  applicable  to  vaccinations 
performed  by  persons  other  than  public  vaccinators  have 
been  observed  with  reference  thereto  : 

Provided  also  that  no  payment  shall  be  made  in  respect  of 
the  re-vaccination  of  any  person  who  shall  be  less  than  10 
years  of  age,  unless  the  Medical  Officer  of  Health,  having 
regard  to  the  special  circumstances  of  the  case,  has  advise^l 
the  re- vaccination  of  the  person  to  be  necessary. 


edioal 
isitor. 


Article  IX.— (1.)  If  the  Medical  Officer  of  Health  bo 
advise,  the  Corporation  shall  employ  a  registered  medical 
practitioner  (to  be  called  "the  Medical  Visitor")  who  shall 
be  in  charge  of  the  Borough  or  any  subdivision  of  the 
Borough  for  the  purposes  of  the  Regulations. 

(2.)  Each  such  Medical  Visitor  while  so  in  charge  shall 
act  under  the  superintendence  of  the  Medical  Officer  of 
Health. 

(3.)  The  Medical  Visitor  shall  comply  with  such  instructions 
as,  in  accordance  with  the  advice  of  the  Medical  Officef  of 
Health,  may  be  given  by  the  Corporation  with  regard  to— 

(a)  the  visitation  of  the  Borough  or  of  any  sub-division 
of  the  Borough  or  of  any  house  in  the  Borough  or 
sub-division  ;  and 

(6)  inquiry  into  the  existence  of  Small-pox  ;  and 

(c)  the  reporting  of  cases  of  Small-pox  or  suspected 
Small-pox. 
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ArtiCLB  X. — Any  expenses  incurred  by  the  Corporation    APP.A,Na 
in  the  execution  of  the  Regalations  shall  be  deemed  to  be 
incurred  in  the  execution  of  the  Public  Hi^lth  Act,  1875, 
and  may  be  defrayed  accordingly. 


Article  XI. — A  person  shall  not  wilfully  obstruct  the 
Medical  Officer  of  Health,  or  Vaccinator,  or  a  Medical  Visitor 
in  the  exercise  of  any  power  or  the  discharge  of  any  duty 
under  the  Regulations,  and  a  refusal  to  comply  with  a 
reasonable  requisition  of  the  Medical  Officer  of  Health,  a 
Vaccinator,  or  a  Medical  Visitor,  shall,  for  the  purposes  of 
the  Regulations,  be  deemed  to  be  a  wilful  obstruction  of 
the  Medical  Officer  of  Health,  the  Vaccinator,  or  the  Medical 
Visitor,  as  the  case  may  be. 


Dewsbmy 
Small-poz 
PreventioD 
Order. 

Expenses. 

Offenoes. 


Article  XII. — In   this  Order   the   expression    '*  Medical  Definition. 
Officer  of    Health  '"    includes    any  duly  qualified    Medical 
Practitioner  appointed  or  employed   by  the  Corporation  to 
act  in  the  execution  of  the  Regulations. 

Article  XIIL— This  Order  may  be  cited  as   "  The  Dews-  Short  tiUe 
bury  (Small-pox  Prevention)  Order,  1904." 


Oiven  under  the  Seal  of  Office  of  the  Local  Government 
Board  this  Twenty- iSrst  day  of  October,  in  the  year 
One  thousand  nine  hundred  and  four. 


(L.8.) 


Walter  H.  Long, 
President. 


8.  B.  Provis, 
Secretary^ 


NOTlOB.--8ertion  1  (8)  of  the  Public  Health  Act,  1896  provldee  that  if  any  penon 


KSiSS?  ^^iJlf-^HS^^^^u***  ^*^  ^^-  *>®  "*^*  ^  ^**^*«  ^  »  P«°^l*y  not  ex^ieding  one 
taondred  pounds,  and  in  the  <  a«e  of  a  continuing  offence  to  a  further  penalty  not 
•needing  fifty  pound,  for  every  day  during  which  the  offence  continues.        p*™"'^  ^"^^ 
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No.  9. 

T.A^o  f.    Rbpobt  on  HMAhlnVOX  ID  Oatbshead  and  Fbllikg,  1903-4,  in 
SSSSSt         ^^^^^  to  Sheriff  Hill  Hospital  ;  by  Dr.  Buchaw ah. 

■toMMM  I'  1^10  report  to  the  Dnrham  Coontr  Conncil  for  the  quarter 
«B««>*^{  ended  Slrt  March,  1904,  Dr.  T.  Enstace'HilU  the  County  Medical 
Officer  of  Health^  drew  attention  to  preTalent  small-pox  in  certain 
Tyneuide  districts  of  the  administratiTe  county,  and  referred,  in 
particalar,  to  a  severe  epidemic  of  that  disease  in  Felling.  This 
urban  district,  which  has  a  population  of  about  23,000,  adjoins  the 
County  Borough  of  Gateshead,  where  small-pox  had  been  prevalent 
dnring  the  second  half  of  1903  and  the  first  quarter  of  1904.  The 
portion  of  Felling  district  which  had  suffered  most  severely, 
ur.  Hill  reported,  is  that  which  lies  nearest  to  the  Sheriff  Hill 
Hrisjiital  of  the  borough  of  Gateshead,  where  Grateshead  cases  of 
smalUp^>x  had  been  isolated  during  the  epidemic.  Dr.  Hill  added, 
**  Th(^  prevailing  winds  blow  direct  from  the  hospital  to  the  Felling 
district,  and  in  the  opinion  of  the  district  Medical  Officer  of 
H<$alth  (Dr.  W.  E.  Peaco<>-k)  and  myself  there  is  little  doubt  that 
many  of  the  cases  of  small-pox  in  Felling  are  the  result  of 
infection  having  been  carried,  probably  by  the  wind,  from  the 
Gateshead  hospital/' 

It  was  already  known  to  the  Board  that  the  hospital  concerned, 
althoagh  situated  in  a  portion  of  Gateshead  which  is  comparatively 
sparsely  inhabited,  has  in  its  neighbourhood  a  larger  total  popula- 
tion than  is  desirable  where  isolation  of  small-pox  is  in  question. 
And  in  view  of  these  observations  by  Dr.  Hill  and  by  Dr. 
Peacock,  it  seemed  important  that  the  principal  facts  regarding  the 
incidence  of  small-pox  on  locality  should  be  collected  and  studied 
for  Gateshead  and  Felling  in  combination.  In  June,  when  other 
work  for  the  Board  was  taking  me  into  Northumberland  and 
Durham,  T  was  instructed  to  make  some  inquiries  into  the  subject. 
I  had  an  opportunity  of  discussing  the  question  generally  with 
Dr.  Hill  in  June  ;  and  at  various  dates  during  and  since  that 
month  I  visited  Gateshead  and  Felling.  Much  valuable  and 
detailed  information  in  respect  of  Gateshead  was  supplied  at  my 
reouest  by  Dr.  Clayton,  the  Borough  Medical  Oilicer  of  Health, 
and  by  his  deputy,  Dr.  Kapp,  and,  in  respect  of  Felling,  by  Dr. 
Poaoook.  I  would  also  acknowledge  my  obligation  to  the 
surveyors  of  both  districts  for  assistance  in  various  ways. 

SMALli-POX   IN  GaTBSHBAD  AND  FELLING,  1903-4. 

Tlu*  rolutivo  positions  of  the  County  Borough  of  Gateshead  and 
tho  Urlmu  District  of  Felling  are  sufficiently  shown  in  Map  I. 
Hoth  WW  iiuluHtrial  districts,  inhabited  almost  entirely  by  a 
worklng-ohuia  population.  In  Felling  there  are  some  considerable 
artuui  ttf  optMi  country,  but  in  the  character  of  its  inhabited  areas. 
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and    in    the    general    nature  of    its  dwellingR,   Felling    closely  App.A^Nct. 
resembles  Gateshead. 


The  first  cases  of  small-pox  which  occurred  in  either  district 
daring  1903  were  notified  from  Gateshead  towards  the  end  of 
April.  From  that  time  to  the  end  of  May,  1904,  the  incidence  of 
the  disease  on  the  two  districts  has  been  heavy.  This  will  be 
seen  from  the  following  Tables,  I.  and  II.  In  these  tables  I  have 
for  convenience  divided  the  epidemic  into  four  periods,  as 
follows : — 

Period  /.—April  15, 1903— August  31,  1903  (4^  months). 

1,     1903- November    30,     1903 


On  Small-poz 
inOatflsliMd 
andFMUng, 
190M.iDrei». 
tion  to  Sheriff 
HillHotpltel; 
by  Dr. 
Buoh 


Period   IL — September 
(3  months). 

Period    III. — December 
(3  months). 

Period  /F.— March  1, 1904— May  31,  1904  (3  months) 


1,     1903— February     29,     1904 


TilBLB  I.— NOTfFIBD  CASES  OF   SMALL-POX. 
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Tablh  II.— Dwellings  in  which  Small-pox  occurred. 
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*Tbe  data  of  ** invasion'*  is,  in  the  case  of  each  dwelling,  the  daie  on  which  the 
>>'>teus  of  mall-pox  was  notifled  from  that  dwelling. 


I  Small- pox 
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P. A., NO. 9.  A  word  should  be  added  in  explanation  of  the  figures  for 
"  dwellings  "  given  in  the  second  column  of  Table  II.,  which  in 
the  case  of  each  district  are  the  census  figures  for  ''  total 
tenements"  in  1901.  The  usual  type  of  house  in  Gateshead  and 
Felling  is  the  two-storied  "double-flat"  house.  Each  "flat,"  or 
storey,  is  a  separate  dwelling,  separately  numbered,  with  its  own 
front  and  back  entrances  and  its  own  piece  of  back  yard.  For 
census  purposes,  a  self-contained  house,  where  no  room  or  rooms 
are  sub-let,*  is  reckoned  as  a  single  "  inhabited  house  "  and  also 
as  a  single  "  tenement " ;  a  "  double-flat "  house  is  two 
"tenements,"  bnt  is  still  a  single  "inhabited  house."  Thus, 
while  the  "  inhabited  house  "  figures  give  no  indication  of  the 
total  number  of  dwellings  in  Gateshead  and  Felling,  the  latter  is 
closely  representedt  by  the  "  total  tenement "  figures  of  the 
census.  In  order  to  obtain  comparable  data  as  to  dwellings  newly 
invaded  by  small-pox  (Table  II.,  columns  3  to  7),  each  flat  or 
dwelling  which  has  its  own  entrance  has  been  reckoned  as  a  single 
dwelling.  It  should  be  added  that  the  instances  in  which  small- 
pox occurred  among  the  inhabitants  of  both  stories  of  a  "  double- 
flat  "  house  were  few  :  there  were  15  such  instances  in  Gateshead, 
and  only  one  such  instance  in  Felling. 

The  case  mortality  of  the  epidemic  was  relatively  somewhat  low 
in  both  districts.  In  Grateshead  there  were  41,  and  in  Felling 
there  were  10  deaths  from  small-pox  during  the  whole  epidemic 
period. 

The  incidence  of  small-pox  on  vaccinated  and  nnvaccinated 
persons,  and  the  relative  severity  of  the  disease  on  vaccinated  and 
nnvaccinated  has  been  dealt  with  by  Dr.  Peacock  in  his  report  on 
the  epidemic  to  the  Felling  District  Council,  published  in  June 
last ;  and  I  understand  that  data  on  the  same  subjects  are  being 
prepared  by  Dr.  Clayton  in  respect  of  Gateshead.  In  the  two 
districts  the  total  number  of  deaths  of  children  under  15  was  25  ; 
only  one  of  these  (a  child  with  congenital  heart  disease)  had  been 
primarily  vaccinated.    Of  the  large  number  of  adults  who  were 

*  Lodgers  boarding  at  the  occupier's  table  are  not  reckoned  as  inhabiting  separate 
tenements,  although  they  may  be  occupying  separate  rooms. 

t  There  are  certain  older  houses  in  Gateshead  and  Felling  which  the  census  would 
compute  as  consisting  of  two  or  more  "tenements,**  although  these  tenements  are 
reached  by  common  entries  and  stairways.  In  each  instance,  however,  such  houses 
form  an  insignificant  proportion  of  the  whole. 

In  illustration  of  the  difference  between  "tenements"  and  "inhabited  houses"  In 
Gateshead  and  its  neighbourhood,  I  have  taken  at  random,  for  comparison,  the  I90I 
census  figures  for  six  other  county  boroughs  with  large  working-class  population<t  :— 
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r»*Tacoiiiated  during  the  epidemic,  none  were  attacked  by  small-  app.a^no^a 

BOOK   save    certain  of  those  who  already  had  been  exposed  to  onSmaU-poa 

^IfcCeetion  at  the  date  of  their  re-vaccination.    In  Felling  no  case  J^°^|^^^ 

dC  small-pox  occurred  in  any  person  who  had  been  re-vaccinated  iwMjnreU 

Iwfore  the  date  of  exposure  to  infection  ;  in  (Gateshead  there  were  hih  Hos^^^ 

Baly  four  such  cases,  re- vaccinated  respectively  10, 19,  35,  and  37  j^^  ^^^^ 
fBBn  previously-    Two  cases  had  been  attacked  by  small-pox  in     °°    °*°* 
tiMrmer  years. 

.  It  is  unnecessary  to  deal  in  this  report  with  the  various  adminis- 
tnttve  measures  adopted  in  each  district  to  combat  the  spread  of 
■Qiall-pox,  save  in  so  far  as  they  are  related  to  the  question  of 
hospital  influence.  In  both  districts  the  epidemic  was  met  by 
vigorous  action,  which  involved  a  heavy  strain  on  the  Medical  Officer 
of  Health's  department.  Notified  cases  were  removed  to  hospital 
slmost  invariably  within  twelve  hours,  and  usually  within  a  much 
SikOrter  time,  from  the  receipt  of  notification.  Disinfection  of 
dwellings,  and  of  bedding,  clothing,  and  the  like,  appears  to  have 
been  practised  systematically.  ^* Contacts*'  in  each  invaded 
dwelling,  and  also  other  persons  found  to  have  been  recently  in 
issociation  with  the  small-pox  case,  were  urged  to  be  vaccinated 
or  re-vaccinated,  as  the  case  might  be,  and  usually,  though  by  no 
means  always,  vaccination  or  re-vaccination  was  acceptsd  and  was 
Mrformed  at  an  early  date.  A  large  majority  of  the  '^  contacts  " 
m  both  districts  did  not  contract  small-pox.  In  Gateshead  a 
system  of  medical  inspection  of  "contacts"  (on  several  con- 
secutive days  about  the  time  when  symptoms  of  small-pox  might 
be  expected  to  be  manifested)  was  organised  and  maintained.  In 
Felling  "contacts"  were  quarantined  at  their  houses  for  a 
fortnight,  the  District  Council  supplying  groceries  and  other 
articles  to  the  quarantined  family. 

As  the  epidemic  progressed  the  Gateshead  Guardians,  who  are 
the  vaccination  authority  both  in  Gateshead  and  Felling,  made 
special  emergency  arrangements,  which  resulted  in  the  vaccination 
and  re-vaccination  of  many  people  in  both  districts.  In  the  whole 
of  Gateshead  Union,  between  February  and  June,  1904,  the  total 
number  of  vaccinations  and  re-vaccinations  performed  at  the 
expense  of  the  Guardians  was  respectively  4,847  and  5,240 ;  a  large 
majority  of  these  were  in  Gateshead  and  Felling.  By  this  means 
the  number  of  persons  in  both  districts  who  were  liable  to  attack 
by  small-pox  was  unquestionably  diminished,  a  circumstance 
which  should  be  borne  in  mind  in  considering  the  progress  of  the 
epidemic,  and  the  adverse  influence  of  Sheriff  Hill  hospital,  to 
which  reference  is  about  to  be  made. 

Sheriff  Hill  Hospital. 

This  hospital  stands  at  the  southern  extremity  of  the  borough  of 
(Gateshead  (Map  I.).  It  is  reached  by  the  Old  Durham  Road, 
which  passes  one  side  of  the  site. 

The  Gateshead  Town  Council  have  not  obtained  the  Board's 
sanction  to  loan  in  connection  with  the  provision  of  this  hospital. 
Part  was  erected  in  1878  ;  other  portions  have  been  added  in 
subsequent  years.  The  site  is  about  four  acres,  and  is  enclosed 
by  a  stone  wall  surmounted  by  barbed  wire  or  by  broken  glass. 
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PP.  A;.  No.  it  The  buildings  comprise  a  main  block,  with  an  administrative 
building  in  the  centre  and  a  ward  block  on  each  side,  a  newer 
three- ward  block,  a  porter's  lodge,  a  building  containing  a  steam 
disinfecting  apparatus,  and  a  mortuary.  There  is  a  laundry  (which 
is  insuflficient  and  unsatisfactory)  behind  the  administrative 
building.  During  the  small-pox  epidemic  a  '*  discharge  block " 
was  provided,  and  quite  recently  also  a  galvanised  iron  building 
was  erected  near  the  entrance  to  the  hospital  for  the  temporary 
reception  of  *'  contacts  "  while  their  homes  were  being  disinfected. 
The  ward  blocks  together  contain  seven  wards,  in  addition  to  four 
single-bed  wards.  The  total  accommodation  for  patiente  which 
these  wards  are  designed  to  provide  appears  to  be  about  78  beds. 
During  the  epidemic,  however,  one  of  the  ward  blocks  was 
reserved  for  the  temporary  reception  of  "  contacts,"  or  for  stalBf 
purposes  and  consequently  the  total  accommodation  for  small-pox 
cases  was  reduced  to  five  wards,  intended  for  about  50  beds, 
together  with  two  single-bed  wards.  Some  of  these  five  wards 
were  unduly  crowded  at  certain  periods;  on  one  occasion  the 
hospital  contained  as  many  as  76  patients.  The  staff,  in  addition 
to  the  matron,  in  May  last  comprised  ten  nurses,  nine  others  of 
the  female  staff,  two  porters,  and  two  ambulance  men.  Dr. 
Clayton  (or  his  deputy.  Dr.  Kapp)  acted  as  medical  officer  to  the 
hospital  during  the  greater  portion  of  the  epidemic.  Since  the 
beginning  of  May  of  this  year  there  has  been  a  resident  medical 
officer.  The  following  Table  IK.  shows  the  number  of  cases  of 
small-pox  admitted,  fortnight  by  fortnight,  during  the  epidemic  : 
all  were  cases  from  the  borough  of  Oateshead.  The  same  figures 
are  exhibited  in  Diagram  IL  at  the  end  of  this  report. 


Table  III.— Sheriff  Hill  Hospital 
Cases  Admitted. 


Small-pox 


PtriodL 

Ptriod  IL 

Fortnight*  Ended. 

1        j 

1     I 

£       s  1     «  1     r 

t 

i 

1; 

r 

:5 

S   '      s 

1 

s 

t 
3 

Small-pox  cases  ad- 
mitted. 

4 

4 

10 

8     15 

i 

10 

7 

4 

3      2 

5 

1 

7 

6 

6 

3 

Period  III. 

PerioilV. 

Fortnights  Ended 

i,     "     t 

s  I      * 

. 

s 

: 

£ 

'■ 

£ 

s 

; 

i ;  '  1 

' !    ' 

:8^ 

r 

5 

1 

^ 

£ 

1 

t 

^   ,   5      -0   1-   •   - 

^ 

«      ^      ^ 

^ 

5    '    * 

s 

•o 

Small-pox  cases  ad- 

27 

28 

20 

35 

41 

81 

34 

38     36 

H4 

49 

24 

7 

13 

mitted. 

i 

143 

The  hospital  is  about  two  miles  from  the  Tyne,  and  a  little  over  app.  a^no. 
two  miles  from  any  part  of  Gateshead.    Practically  the  whole  of  q,  gx^.po 
this  borongh  lies  to  the  north  and  west  of  the  hospital.    To  the  inGatoshaad 
north  and  east  of  it  is  the  urban  district  of  Felling :  almost  all  ims-4.  in%i 
the  inhabitated   portion    of    this    district    is   within   two  miles  H?iiSo25Ssi 
of  the  hospital.     To  the  south,  south-west,  and  south-east  of  the  hy  Dr. 
hospital   is  a  large   tract  of  open   country,  sparsely  populated,  Buchanan. 
which  forms  part   of   Chester-le-Street  Rural  Dibtrict.      Within 
half  a  mile  of  the  hospital  there  are  83G  dwellings  in, Gateshead 
and  4G1  dwellings  in  Felling.     If  a  line  be  drawn  on  the  map, 
through  the  hospital,  from  W.S.W.  to  E.N.E.,  all  but  six  of  these 
1,297  dwellings  lie  to  the  north  of  it.    All  the  4GI  dwellings  in 
Felling  are  in  or  near  the  hamlet  of  Windy  Nook,  between  ^  mile 
and  ^  mile  from  the  hospital. 

Inoidbnoe  of  Small-pox  on   Dwellings   within  half  a 

•    MILS    OF    ShBRIBF    HILL    HOSPITAL,  AS    COMPARED   WITH 
THOSB  BL8EWHBBB  IN  GaTESHBAD  AND  FELLING. 

The  Medical  Officers  of  Health  of  Gateshead  and  Felling  in 
each  instance  supplied  me  with  detailed  lists  showing,  in  order  of 
date,  all  the  cases  of  small-pox  which  were  notified  during  the 
epidemic^  and  all  the  houses  which  were  afiLected.  In  addition 
they  prepared,  respectively  for  Gateshead  and  Felling,  a  series  of 
maps  wMch  showed,  month  by  month,  the  position  of  all  dwell- 
ings newly  invaded  by  the  disease.  At  my  request,  also,  an  actual 
enumeration  was  made  in  each  district  of  the  number  of  dwellings* 
respectively  within  i  mile  and  within  i  of  the  hospital  boundary. 


*  Id  these  ennxnerations  the  definition  of  **  dwcllinf?  **  given  above  was  adhered  to. 
It  should  be  noted  thar  there  are  no  housed  witliin  i  mile  of  the  hospital  of  the  kind 
rsfored  to  in  the  footnote  on  p.  141'.  On  consideration  of  Tables  IV.  and  VL  (Gateshead) 
it  nifty  be  said  that  for  this  reason  a  small  error  is  introduced  by  comparing  actually 
estimated  dwellings  in  the  4-iuile  area  with  census  ** tenements"  in  the  rest  cf  the 
borough.  An  error  in  this  direction  would  have  the  effe  .t  of  diminishing  unduly 
mtes  calculated  for  the  "rest  of  Qateshead.**  But  the  error,  such  as  it  is,  is  certainly 
more  than  balanced  by  my  having  taken  as  a  basis  of  comparison,  in  the  i-mile  area, 
an  actual  enumeration  of  dwellings  i--*  1WI4.  and  in  the  rest  of  Gateshead  the  census 
emimeiBtton  of  190L  If  the  new  dwelliu.s  in  the  borotigh  which  have  been  erected 
and  have  been  taken  into  occupation  since  lUOl  had  been  reckoned,  the  rates  calculated 
for  the  **  rest  of  Qateahead**  would  have  been  lower  than  they  appear  in  Table  VL 
Sbnikur  conaidairatlons  apply  to  Felling. 
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App.A^No.9.        The  facts  shown  by  comparison  and  study  of  these  data,  are  set 

On  Smau-pox    ont  in  the  following  tables  : — 
in  Gateshead 
and  Felling. 

tiontoSwiir  Table  IV. — Dwellings  Invaded  by  Small-pox. 
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Table  V.— Dwellings  Invaded  by  Small-pox. 
Gateshead  and  Felling  Combined. 
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Tablk  VI.— Dwellings  Invaded  by  Small-pox  per  1,000 
OF  Total  Dwellings. 

Oateshead  and  Felling  Separately. 
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Table  VIL— Dwellings  Invaded  by  Small-pox  per  1,000 
OF  Total  Dwellings. 
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The  above  tables  show  that  there  has  been  a  notably  heavier 
incideiice  of  small-pox  on  dwellings  within  half  a  mile  of  the 
iKMpUal  than  on  those  more  than  half  a  mile  away. 


iim 


15. 
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App.  A^No.0.       This  is  apparent  (Table  YI.)  alike  when  Gateshead  is  taken  by 

On  Smau-pox    1^1^  ^^^  when  Felling  is  taken  by  itself.    When  the  Gateshead 

uOatoj^ci     and  Felling  figures  are  combined  (Table  VII.)  it  is  seen  that  not 

1908-4,  in%^    Only  was  the  incidence  of  small-pox  on  the  ^  mile  area  greater 

HmHomS?-    *^*^  *'^**  ^^  *^®  ^®*  ^^  *^®  borough  and  urban  district,  but  also 

SyDr.         *    within  the  half  mile  the  incidence  was  at  its  heaviest  in  the 

Bnobanaii.        inhabited  areas  nearest  to  the  hospital,  i>.,  that  within  a  quarter  of 

a  mile  of  it.    The  proportion  of  dwellings  inyaded  by  small-pox 

during  the  whole  epidemic  in  the  ^-mile  circle,  in  the  ^  to  ^-mile 

zone,  and  in  the  rest  of  Felling  and  Gateshead  was  respectiyely 

(omitting  decimals)  82,  35,  and  14  per  thousand. 

The  observed  disproportionate  incidence  of  small-pox  on  the 
i-mile  area  is  not  due  to  the  occurrence  within  that  area  of  an 
excess  of  cases  during  only  a  single  portion  of  the  thirteen  months* 
epidemic.  On  reference  to  the  figures  for  the  four  periods  into 
which  these  thirteen  months  are  sub-divided,  it  will  be  seen  that 
in  each  period  the  incidence  on  the  j^  mile  circle  was  greater  than 
that  on  the  rest  of  Gateshead  and  Felling.  In  each  period  also 
(except  Period  II.,  during  which  few  cases  were  admitted  to  the 
hospital,  see  Table  III.)  the  ^-mile  circle  suffered  more  severely 
than  the  i  to  ^  mile  zone,  while  in  each  period  the  latter  suffered 
more  severely  than  the  rest  of  Gateshead  and  Felling. 

The  fact  that  there  was  an  exceptionally  heavy  incidence  of 
small-pox  in  the  ^mile  area  during  each  of  the  four  periods  does 
not  mean,  of  course,  that  the  excess  existed  at  all  times  during  the 
epidemic — for  example,  that  it  was  shown  in  every  fortnight  or 
even  in  every  month.  On  study  of  fortnightly  returns  it  appears 
that,  broadly  speaking,  the  excess  in  the  ^  mile  area  occurred 
most  conspicuously  in  May  and  June,  1903  (soon  after  the  hospital 
had  been  taken  into  use  for  small-pox  cases),  and  in  January, 
March,  and  April,  1904,  The  figures  with  which  I  am  deeding  do 
not  go  beyond  the  end  of  May,  1904,  when  the  epidemic  had 
become  reduced  to  small  proportions.  But  it  may  be  added  that 
in  Gateshead  a  few  new  cases  of  small-pox  occurred  in  June,  and 
that  there  was  a  slight  recrudescence  of  the  epidemic  in  July, 
occasioned  principally  by  some  undetected  cases  in  the  northern 
part  of  the  borough.  A  few  weeks  after  this  recrudescence 
small-pox  again  made  its  appearance  in  dwellings  within  half  a 
mile  of  the  hospital. 

In  addition  to  the  above  comparison  between  the  ^-mile  area 
and  the  rest  of  Gateshead  and  Felling,  it  seemed  desirable  to 
contrast  the  incidence  of  small-pox  on  the  ^-mile  area  with  the 
corresponding  incidence  of  the  disease  on  a  series  of  sub-areas  in 
Gateshead  and  Felling,  situated  more  than  half  a  mile  from  the 
hospital,  and  containing  somewhere  about  the  same  number  of 
dwellings  as  the  ^mile  area.  With  this  object  I  obtained  details 
of  the  houses  newly  invaded  by  small-pox  in  the  several  wards 
of  each  district,  during  each  period  of  the  epidemic.  I  also 
obtained  estimates,  based  on  the  census  of  1901,  of  the  total 
number  of  dwellings  in  each  ward  in  that  year.*    From  these 

*  In  the  absence  of  suffloiently  complete  particulars  I  have  not  attempted  to  briiur 
these  estimates  down  to  date.  So  far  as  the  1901  flgores  underestimate  the  total 
Dumber  of  dwelUogs  in  the  several  wards  in  1904.  they  have  the  effect  of  InoraMlag 
the  rate  of  small-poz  incidence  on  the  wards,  and  so  of  diminishing  the  oootrm 
between  the  wards  and  the  1-mile  area.  In  the  latter  the  total  number  of  dweilingt 
was  ascertained  by  actual  enumeration  in  1904, 
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data  I  have  reckoned  the  proportion  of  newly  invaded  dwellings,  app.  a^no.p. 
per  1,000  dwellings,  in  each  of  nine  wards  of  Gateshead  more  onSinlaHHa 
than  half  a  mile  from  the  hospital,  and  in  each  of  three  wards  in  OatMhaad 
of  Felling  more  than  half  a  mile  from  the  hospital,*  during  each  [SS4!jta?!L 
of  the  four  periods,  and  daring  the  whole  epidemic.  ^Ho^£f 

The  result  is  shown  in  Diagram  I.  and  its  accompanying  table  s^ohaau. 
(VIII.),  in  which  are  given  for  comparison  the  corresponding 
rates  for  the  1-mile  area,  and  for  the  whole  of  Gateshead  and 
Felling  more  than  half  a  mile  from  the  hospital.  Even  when 
the  epidemic  is  taken  period  by  period  there  is  a  noteworthy 
contrast  between  the  ^-mile  area  and  the  several  wards.  And 
when  the  epidemic  is  taken  as  a  whole,  it  is  seen  that  there  is  not 
one  of  these  twelve  wards  in  which  the  incidence  of  small-poz 
waa  nearly  as  severe  as  in  the  ^-mile  area. 

IHOIDHNCH    OF    SMALL-POX    ON    INHABITED    AREAS    NEAR   TO, 

but  more  than  half  a  mile  from,  sheriff  hill 
Hospital. 

In  several  epidemics  where  it  has  been  possible  to  made  careful 
study  of  the  incidence  of  small-pox  on  inhabited  areas  in  the 
neighbourhood  of  a  hospital  receiving  acute  small-pox  cases, 
nnmistakable  evidence  has  been  obtained  that  the  influence  of  the 
hospital  (in  originating,  enhancing,  or  maintaining  the  spread  of 
the  disease)  has  been  exercised  on  localities  more  than  half  a  mile 
away ;  such  influence  has  for  example  been  shown  in  areas  distant 
from  half  to  one  mile  from  the  hospital.  '  In  the  present  instance, 
looking  to  the  obvious  indications  that  hospital  influence  was 
responsible  for  a  material  portion  of  the  small  pox  which  occurred 
within  half  a  mile  of  Sheriff  Hill  hospital,  it  would  be  interesting 
to  carry  the  inquiry  further  :  for  example,  with  a  view  to  seeing 
whether,  in  the  matter  of  intensity  of  small-pox  incidence,  the 
inhabited  area  between  half  a  mile  and  one  mile  from  the  hospital 
stood  midway  between  the  ^-mile  area  on  the  one  hand  and  the 
rest  of  Gateshead  and  Felling,  more  than  a  mile  from  the  hospital, 
on  the  other. 

I  am  not,  however,  in  position  to  make  this  further  comparison. 
When  I  visited  Gateshead  and  Felling  my  intention  was  merely 
to  obtain  sufficient  facts  to  indicate  whether  hospital  influence 
had  or  had  not  been  exerted ;  and  on  reviewing  the  local 
dreumstances  it  seemed  enough  for  this  purpose  to  limit  my 
statiBtieal  inquiries  to  the  ^-mile  area,  with  the  advantage  of 
greatly  lessening  the  work  of  the  officials  of  the  local  authorities 
in  enumerating  dwellings.  If  in  view  of  the  facts  brought 
together  in  this  report  a  further  local  enumeration  of  dwellings, 
My  in  different  areas  between  half  a  mile  and  one  mile  from  the 
hospital,  were  now  made,  instructive  results  should  be  obtained. 

In  the  absence  of  statistics,  however,  I  may  note  two  circum- 
stances which  suggest  that  hospital  influence  has  been  responsible 

•  Tte  Soolli  Ward  of  Oateahesd  and  the  South  Ward  of  Felling  together  include  so 
■■fill  of  tha  4-mlle  area  a^  la  contaiDed  in  these  districts.  The  figures  for  these  wards 
aMflvaa  In  Table  Vm^  which  aocomiMuiiee  Diagram  L,  but  are  not  exhibited  in  the 
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app.  A..N0.9.  for  some  portion  of  the  small-pox  in  dwellings  over  half  a  mile 
from  the  hospital.  The  first  is  that  in  Oateshead,  the  ward  which 
(setting  aside  the  South- ward,  comprising  the  whole  of  the  Grates- 
head  area  within  half  a  mile  of  hospital)  suflFered  most  severely 
was  the  East  ward — see  Diagram  I.  and  Table  VIIL,  and  also 
Map  I.  This  ward  contains  more  dwellings  within  a  mile  of  the 
hospital  than  any  other  (save  the  South).  The  second  is  that  in 
Felling  there  appears  to  have  been  an  exceptional  incidence  of 
small-pox  in  Caldwell  Lane  and  High  Felling,  between  half  and 
one  mile  from  the  hospital.  The  Medical  Officer  of  Health,  in 
his  report  written  in  May,  points  out  that  ^'  37  cases  of  small-poz 
in  our  district  occurred  within  1,000  yards  of  the  Gateshead 
small-pox  hospital,  and  101  cases  out  of  a  total  146  cases  occurred 
within  a  mile  of  the  said  hospital.'' 

The  probable  occurrence  of  spread  of  small-pox  due  to  hospital 
influence  in  areas  more  than  Haifa  mile  from  the  hospital  should 
not  be  forgotten  in  considering  the  contrast  above  exhibited 
between  the  incidence  of  small-pox  respectively  on  the  ^mile 
area  and  that  on  the  '^  rest  of  Gateshead  and  Felling  over  naif  a 
mile  from  the  hospital.''  By  how  much  the  spread  of  small-pox 
in  the  latter  area  has  been  related  to  hospital  influence,  by  so- 
mach  has  the  proportion  of  dwellings  invaded  in  that  area 
been  made  higher.  It  must  not  be  supposed  therefore  that  the 
differences  between  the  figures  and  rates  for  these  two  areas 
afford  an  index  of  the  magnitude  or  extent  of  the  influence  of 
Sheriff  Hill  hospital  in  this  epidemic. 


Causes  of  Spread  of  Small-pox,  other  than  Aerial 
Convection,  in  Relation  to  the  Exceptional  Inci- 
dence OP  THE  Disease  on  Dwellings  near  Sheriff 
Hill  Hospital. 

The  ^-mile  area  comprises,  in  Gateshead,  the  neighbourhoods  of 
Sodhouse  Bank,  Blue  Quarries,  and  part  of  Low  Fell ;  and,  in 
Felling,  the  village  of  Windy  Nook.  In  relation  to  these  localities 
I  inquired  as  to  the  following  : — 

Vaccination  and  otiwr  2)^^ventive  measures. — Alike  in  the 
borough  and  in  the  urban  district  the  preventive  measures 
adopted  were  the  same  whether  the  dwellings  invaded  were 
within  or  without  the  ^-mile  area.  As  a  result  of  the  exceptional 
prevalence  of  small-pox  within  the  ^mile  area  as  the  epidemic 
progressed,  the  proportion  of  persons  who  were  vaccinated  or 
re-vaccinated  and  so  obtained  protection  against  small-pox  attack, 
seems  on  the  whole  to  have  been  greater  within  the  ^mile  area 
than  elsewhere  in  Gateshead  and  Felling. 

Opportunities  of  infection  due  to  personal  relations  with  the 
hospital,  hospital  patients^  or  Jiospital  staff, — On  one  occasion  a 
delirious  small-pox  patient  escaped  from  the  hospital  for  a  short 
time,  but  no  persons  seem  to  have  been  infected  as  a  result  of  this 
acciilent.  Certain  instances  occurred  in  which  persons  attempted 
to  communicate  with  patients  over  the  wall  of  the  hoBpital 
grounds.    Whether  any  of  these  persons  contracted  small-pox  in 
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conseqaence  of  their  proximity  to  the  hospital  on  these  occasions  app.  a.,No.9 
cannot  be  said  with  certainty  :  no  instance  of  the  kind  was  traced,  on  smaii-pbi 
There  la  no  evidence  that  the  people  in  qnestion  lived  in  the  in  Oateshead 
^miie  area.    Visitors  were  practically  excluded  altogether  from  ?S»5?in  rein- 
the  hospital  gronnds  ;  persons  needing  information  about  patients  go°  g  ^^f^ 
in  the  hospital  obtained  it  at  the  offices  of  the  health  department  by  Dr.^'^     ' 
in  Oateehead,  which  is  connected  to  the  hospital  by  tolephone.  S"o*»an»«* 
The  matron  of  the  hospital,  Miss  Banics,  from   her  previous 
experience   was  well   acquainted  with  small-pox    hospital    ad- 
ministration and  with   necessary  measures   of   precaution   at  a 
small-pox  hospital,  and  these  were  strongly  insisted  upon  by  the 
Borough   Medical    0£&cer  of   Health.     Rules  for  tlio  staff  as  to 
changing  clothing,  hair  washing,  and  disinfection  before  leaving 
the  hospital  were  strict,  and  seem  to  have  been  well  enforced.     I 
coold  hear  of  no  instance  in  which  small-pox   infection   was 
suspected  to  have  been  conveyed  by  any  members  of  the  staff. 
It  did  not  appear  that  nurses  or  others  of  the  resident  staff  were 
in  the  habit  of  visiting  houses  in  the  ^-mile  area  in  Gateshead, 
still  less  Windy  Nook  in  Felling,  or  had  any  occasion  to  do  so. 
There  are  scarcely  any  shops  in  the  i-mile  area,  while  access  to 
the  lower  part  of  Gateshead  and  to  Newcastle  is  easy,  as  there  is 
a  service  of  electric  card  along  the  Old  Durham  Road  from  Sheriff 
Hill  to  Grateshead  station  and  the  Tyne  bridge. 

The  trafBc  of  tradesmen  to  and  from  the  hospital  is  mainly 
from  shops  or  stores  in  the  lower  and  northern  part  of  Gateshead, 
more  than  a  mile  away.  Dr.  Clayton  was  satisfied  that  no  in- 
fection in  the  ^-mile  area  had  been  conveyed  by  ambulances  or 
carts  going  to  and  from  the  hospital.  Sodhouse  Bank,  which  is 
part  of  the  Old  Durham  Road,  is  on  the  main  line  of  such  traffic  ; 
the  neighbourhoods  of  Low  Fell  and  Blue  Quarries  are  not  on  the 
line  of  traffic  to  or  from  the  hospital.  In  Felling,  the  inhabitants 
of  Windy  Nook  seldom  have  occasion  to  come  up  hill  into  the 
part  of  the  Old  Durham  Road  near  the  hospital ;  their  usual  way 
into  Felling,  Gateshead,  or  Newcastle  is  by  roads  down  hill  to 
the  north  or  west.  In  his  report  on  this  subject  Dr.  Peacock 
states  his  opinion  that  the  personal  carriage  of  infection  from 
the  hospital  to  Windy  Nook  can  be  left  out  of  the  question. 

Other  exceptiomil  opporluniltes  ofpcrsfmal  rn/ection, — In  Gates* 
head,  towards  the  end  of  November,  190;{,  an  unrecognised  case 
of  smail-pox — a  youth  going  about  his  ordinary  business  for  some 
weeks  while  suffering  from  a  mild  form  of  the  disease— started 
a  series  of  cases  in  a  considerable  number  of  dwellings  in  the 
east  central,  east,  and  south  central  wards  of  the  borough.  This 
series  in  fact  (beginning  of  Period  III.)  was  preliminary  to  a 
general  increase  in  small-pox  throughout  the  whole  of  Gateshead, 
and,  later  on,  to  a  renewed  increase  of  small-pox  in  the  ^-mile 
area  round  ilie  hospital.  In  Felling,  in  April,  1904,  a  series  of 
cases  in  several  different  dwellings  in  Bill  Quay,  in  the  east  ward, 
arose  as  the  result  of  certain  persons  remaining  at  home  when 
Buffering  from  small-pox,  unknown  to  the  officers  of  the  sanitary 
anthority.  In  addition  to  these  occurrences  I  heard  of  instances 
of  smaller  groups  of  cases  associated  with  the  late  detection  of 
an*  antecedent   small-pox    case.      I    therefore    endeavoured    to 
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Ah  No.  ft.  ascertain  whether  similar  occurrences  had  been  traced  within  the 
naii-pox  ^-mile  area  daring  any  period  of  the  epidemic.  I  found  that 
Jggjjd  what  may  be  termed  "connected"  cases  had  occurred  in  the 
Unnda*  ^mile  area,  as  elsewhere  in  the  two  districts.  Thus,  on  seyeral 
S^i^.  occasions  the  first  case  in  a  dwelling  was  followed  by  other  cases 
r.^^^  '  in  the  same  dwelling.  In  certain  instances  the  first  case  in  a 
newly  invaded  dwelling  had  had  opportunities  of  personal  in- 
fection from  a  case  of  small-pox  a  fortnight  before  his  illness. 
In  a  few  others  the  first  case  in  a  dwelling  was  a  person  already 
known  as  a  "  contact "  of  an  antecedent  case,  and  was  accordingly 
being  kept  under  medical  observation  at  the  time  when  his  attack 
began.  In  the  Gateshead  portion  of  the  ^mile  area  three 
instances  occurred  in  which  cases  of  small-pox  were  not  detected 
for  a  few  days,  and  which  were  ascertained  to  have  infected 
persons  living  at  other  houses.  But,  lookiAg  at  the  facts  as  a 
whole,  there  seemed  nothing  to  show  that  the  explanation  of 
the  excessive  and  sustained  incidence  of  small-pox  on  dwellings 
in  the  ^-mile  area,  whether  compared  with  the  rest  of  Gkiteshead 
and  Felling  or  with  any  of  the  ward  sub-areas  of  those  districts, 
was  the  presence  and  persistence  of  peculiarly  numerous  oppor- 
tunities of  personal  infection  within  the  ^-mile  area. 

Dr.  Peacock,  dealing  in  his  report  with  the  Felling  outbreak, 
says  in  regard  of  that  district :  "  In  a  great  many  cases  the  source 
of  infection  has  been  discoverable,  but  there  still  remains  a  large 
number  of  cases  (viz.,  65)  in  which  no  history  of  contact  with 
anyone  suffering  from  the  disease  can  be  traced.  A  great  number 
of  these  cases  are  in  the  Windy  Nook  district . . . ." 


Aerial  convection  in  relation  to  the  exceptional 
incidence  of  small-pox  on  dwellings  near  sheriff 
Hill  Hospital. 

Aerial  convection  affords  the  probable  explanation  of  the  per- 
sistent and  exceptional  incidence  of  small-pox  in  the  neighbour- 
hood of  this  hospital,  and  of  the  graduation  in  the  intensity  of 
incidence  from  centre  to  periphery  which  appears  when  the 
^mile  area  is  compared  with  the  rest  of  the  ^-mile  area 
(Table  YIL).  The  facts  can  readily  be  accounted  for  if,  on 
particular  occasions  during  the  epidemic,  in  suitable  atmospheric 
conditions,  infection  was  carried  aerially  from  the  hospital  to  one 
or  another  part  of  the  inhabited  area  in  its  vicinity. 

On  this  view,  it  deserves  to  be  noted  that  Sheriff  Hill  hospital 
stands  well  above  the  whole  of  Gateshead  and  Felling,  its 
elevation  being  some  520  feet  above  the  Tyne.  Calm  foggy 
days  and  nights — conditions  which  have  been  suspected  to  favour 
aerial  convection  in  the  case  of  London  small-pox  hospitals  near 
tlie  Thames — are  here  comparatively  rare.  From  study  of  wind 
records  which  Messrs.  Brady  and  Martin  were  good  enough  to 
put  at  my  disposal,  I  found  that  at  their  observation  station  in  a 
high  part  of  Newcastle,  some  220  feet  above  the  Tyne,  '*  calm  ** 
was  reported  on    46  mornings  between   Ist   April,  1903,  and 


•  Mormngm  wb^en  thefe  va«  practically  no 
IfOS— April,  ^  morningH :  Mttf,  1 ;  Juce,  3;  July. 
Kovembef,    4;    December,   iL     1904— Jan  nary  ^ 


.  2 ;  Aqgust,  I :  September,  6 1 V^'Jffii 
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m.A^]Ca&  ADDITIOSAL  XOTB  as  to  FELLISG  SMAU^FOX  HO6PITAL. 


iGsteteA  All  cases  of  small-pox  which  oocorred  in  the  Urban  District  of 
Bt^SrS^  Felling  were  isolated  in  a  temporaiy*  hosintd  hoilding  off  Stony- 
■3  ffn^ff  ^^  Lane,  in  the  North  ward  of  Felling.  The  number  of  acnte 
rPt^  '    cafiesnnder  treatment  at  this  hospital  did  not  at  an  J  time  appfoach 

■"*^  ~  the  corresponding  naml^er  in  Sheriff  Hill  {cf.  Diagram  II.). 
Dnring  the  fi;st  two  periods  of  the  epidemic  (Perioda  L  and  IL, 
seTen  and  a  half  months  to  the  end  of  Xorember,  19Q3)  the  total 
nomber  of  cases  iH>lated  at  Felling  hospital  was  30  only.  Dnring 
the  two  subsequent  periods  (Periods  III.  and  IT.,  December, 
1903,  to  May,  1901)  the  number  of  acute  cases  under  treatment 
was  occasionally  considerable.  In  two  of  the  foiinights  shown  in 
Diagram  11.  the  number  of  cases  admitted  was  as  high  as  23 
(fortnight  ended  February  28th)  and  26  (fortnight  ended  April 
24th).  Inquiry  seemed  desirable  therefore  for  evidence  of 
exceptional  incidence  of  small-pox  around  this  hospital  during 
these  Periods  111.  and  IV.  of  the  epidemic 

There  are  fewer  dwellings  within  a  quarts  of  a  mile  of  Felling 
Hospital  than  within  the  same  distance  of  Sheriff  Hill  hospitid 
(227  as  against  330).  Of  these  227  dwellings,  nine  were  iuTaded 
by  small-pox  during  these  two  periods;  one  other  had  been 
iuTaded  in  November  (Period  II.). 

The  inhabited  area  within  half  a  mile  of  Felling  hospital  com- 
prises the  larger  part  of  the  North  ward  of  Felling,  a  small  comer 
of  the  Central  ^ard,  and  Nether  He  worth  and  part  of  Bill  Quay 
in  the  East  ward.  1  have  no  figares,  from  actoai  enumeration,  c^ 
the  total  dwellings  within  half  a  mile,  and  comparison  of  the 
incidence  of  small-pox  on  this  ^mile  area  with  that  on  other 
parts  of  Felling  would,  in  any  case,  be  difficult  Two  wards  in 
Felling  are  more  than  half  a  mile  from  Felling  hospital — the 
South,  and  (practically  the  whole  of)  the  Central.  Bat  the  greater 
part  of  the  South  ward  is  from  a  quarter  to  three  quarters  of  a 
mile,  and  most  of  the  Central  ward  is  within  one  mile,  of  Sheriff 
Hill  hospital,  After  Btudying,  however,  with  Dr.  Peacock^s  assist- 
ance, such  data  as  were  available,  they  did  not  appear  to  me  to 
afford  any  prima  facie  eridence  of  exceptional  spread  of  small- 
pox, attributable  to  hospital  influence,  in  this  ^-niile  area  during 
the  two  periodn  in  question. 

In  connection  with  the  apparent  absence  of  evidence  that  aerial 
convection  had  been  operative  round  Felling  hospital  during  the 
periods  in  question,  the  following  points  in  respect  of  which  the 
conditions  at  the  Felling  establishment  differed  from  those  at 
Sheriff  Hill  deserve  mention  : — 

(1.)  A  large  proportion  of  the  dwellings  within  half  a  mile  of 
Felling  hospital  (and  especially  those  within  a  quarter 
of  a  mile)  lie  in  deep  narrow  gullies  which  traverse 

•  By  a  recent  Order,  Fellinff  has  now  been  combined  with  oertaln  iifllflMxNiriiig 
districts  (Hebbum.  Jarrow,  and  South  wick  U.D.'s  and  Sunderland  and  Sorai  Shleldi 
R.D.'s)  for  the  purpose  of  making  joint  provision  for  isolation  of  amall-pOK  CMei. 
Felling  has  its  own  hospital  at  Windy  No'>k  for  infectious  diseases  other  toao  noaU- 
poz.  'iliis  hospital  has  recently  been  erected  and  completed,  bat  Dr.  PsMOok  ham 
advised  (rightly,  in  my  opinion)  that  it  shduld  ix>t  be  opened  for  pattenta  whlM  Mote 
cases  of  small-pox  are  bdng  treated  at  Sheriff  mil  hospital,  Just  a  gutftof  oC  a  mlie 
aw-  •• 


Buchanan. 
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the  low  plateau  on  which  the  hospital  stands.  These  app.  a^  no. 
gullies  are  partly  natural,  of  the  kind  familiar  to  those  on  Sm^-po: 
.  acquainted  with  this  part  of  Tyneside,  and  partly  they  JS^Jp^j**^ 
have  been  formed  by  the  accumulation  of  large  masses  iS»-4fin  reh 
of  old  alkali  waste.  The  air  in  these  gullies  is  almost  Bj^HofpiSi 
always  stagnant,  and  the  houses  in  them  are  well  ^y  ^^r.^ 
-screened  from  any  light  winds  blowing  from  the 
direction  of  the  hospital.  Similar  considerations  apply 
to  other  dwellings,  situated  on  the  bank  of  the  Tyne 
and  below  the  abrupt  edge  of  the  plateau  in  question. 

(2.)  Light  winds  from  the  south  and  south-west,  which  appear 
to  have  favoured  aerial  convection  round  Sheriff  Hill 
hospital,  would  carry  any  infected  air  rising  from  the 
wanls  of  Felling  hospital  across  the  Tyne,  clear  of  any 
considerable  inhabited  area  in  Felling.  On  the  other 
side  of  the  Tyne,  north  and  north-east  from  the  hospital, 
and  within  half  a  mile  of  it,  there  are  few  inhabited 
houses. 

(3.)  It  was  the  custom  in  Felling  hospital  to  use  as  a  matter 
of  routine  in  the  treatment  of  all  cases  of  small-pox  an 
abundance  of  carbolic  oil,  which  was  applied  all  over 
the  body  surface.  At  Sheriff  Hill  hospital  oily  pre- 
parations were  used  in  certain  cases  only,  and  their 
application  was  commonly  restricted  to  face  and  hands. 

-  -  The  difference  in  the  practice  of  the  two  hospitals  in 
this  respect  is  worth  recording,  in  view  of  evidence 
lately  adduced  by  Dr.  Niven,  that  systematic  treatment 
of  emall-pox  patients  by  oiling  may  diminish  risk  of 
aerial  convection  of  small-pox  infection. 


NOTES  AS  TO  MAPS  AND  DIAGRAMS. 

Map.  I.  is  rednoed  from  the  Ordnanoe  Survey  6-inch  to  the  mile  maps.  These 
PWpi  were  reyised  after  re-survcj  in  1894-5.  The  principal  area  which  has 
beoi  boilt  over  since  the  re  survey  is  the  West  ward  of  Gateshead  (neighbour- 
hood of  Saltwell  Park).  The  number  of  dwellings  erected  since  the  re-survey 
within  hidf  a  mile  of  Sheriff  Hill  hospital  is  comi)aratively  smalL 

The  red  lines  showing  \'  and  i-mile  distances  from  the  hospital  have  in  each 
faiiftinoB  been  taken  from  the  hospital  boundanr.  The  blue  lines  show  the 
boondaries  of  the  present  wards  of  Gateshead  and  Felling  in  1904. 

:M4P  II.  is  based  on  a  6-inch- to-the-mile  map  prepared  by  the  Borough 
Smrejor  of  Gkitesh'ead. 

tb^  ooXoored  dots  represent  houses  newly  invaded  by  small-poz  during — 

Period  I.— Green  dots. 

„      II.— Brown   „ 

«    HI- Red        „ 

„     IV.— Blue      „ 

DlAOSAM  I.  shows  the  proportion  of  dwellings  newly  invaded  by  small-poz 
(dnring  eadh  of  the  four  periods  and  during  the  whole  epidemic)  in  the  nine 
Wftids  of  Gateshead  and  the  three  wards  of  Felling  which  in  their  inhabited 
parts  an  efmrywhere  more  than  half  a  mile  from  Sheriff  Hill  hospital ;  in  the 
ana  Witliin  half  a  mile  of  Sheriff  Hill  hospital ;  and  in  the  whole  of  Gateshead 
tad  Fellinir  mors  than  half  a  mile  from  the  hospital.  The  rates  shown  in  t^e 
disgimman  per  1,000  dwellings  in  each  instance.  They  have  been  calculated 
Iran  tha  loUowing  data  (Table  VIII.)  :— 
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No.  10. 

Repobt  on  Smallpox  and  Smallpox  Hospitals  at 
Liverpool,  1902-1903 ;  by  Dr.  Reece. 


With  reference  to  the  behaviour  of  smallpox  in  the  City  of   app.a^o 
Liverpool  during  the  years  1902  and  1903,  and  to  the  report  onSnuOipo 
thereon  by  Dr.  Hope,  the  Medical  Officer  of  Health  for  Liverpool,  l^piSSi  S 
the  Local  Oovemment  Board,  on  10th  March  of  this  year  (1904),  ^^^S^^ 
notified  the  Town  Council  that  I  Imd  been  instructed  to  visit  the  DrfsMoe 
City,  and  to  make  detailed  investigation  of  certain  aspects  of  the 
outbreak  respecting  which  the  Board  desired  information.    The 
Town  Council  were  requested  to  be  so  good  as  to  direct  their 
officers  to  afford  me  all  necessary  assistance  in  the  prosecution  of 
my  inquiry.    I  visited  Liverpool  on  14th  March,  and  on  many 
subsequent  dates,  and  during  my  inquiry  into  the  prevalence  of 
smallpox  in  the  City  I  received  at  all  hands  cordial  co-operation 
and  assistance,  not  only  from  the  officers  of  the  Town  Council, 
but  also  from  officers  of  H.M.  Customs,  the  medical  officer  of  the 
Prison,  Poor  Law  officials,  as  well  as  from  other  and  private 
persons  of  whom  I  sought  information. 

I  have  the  honour  to  report  as  follows  :— 

The  City  of  Liverpool,  which  now  includes  the  Urban  District 
of  (3arston,  occupies  some  23  square  miles  of  the  Lancashire  shore 
of  the  River  Mersey.  Northwards  it  extends  to  and  partially 
envelops  the  Borough  of  Bootle ;  elsewhere  it  is  (passing  from 
north  to  south)  contiguous  to  Sefton  Rural,  to  Huyton  with  Roby, 
Ghildwall,  Little  Walton,  and  Allerton  Urban  Districts,  and  to  the 
Whiston  Rural  District.  It  measures  about  nine  miles  in  length 
between  its  extreme  points,  and  at  its  greatest  width  it  is  about 
five  miles. 

The  Rateable  Value  of  the  City  exceeds  £4,000,000. 

The  following  table.  Table  I.,  gives  the  area  of  the  City,  the 
number  of  houses  and  the  population  at  the  Census  of  1901. 
Since  that  Census,  the  Urban  District  of  Garston  has  been 
incorporated  with  Liverpool,  and  1,673  acres  (excluding  half  the 
bed  of  the  river)  and  about  5,800  houses  have  been  thus  added  to 
the  City.  The  population  of  Garston  at  the  time  of  incorporation 
in  1902  was  estimated  at  17,300  persons.  The  table  also  shows 
the  acreage,  and  the  number  of  houses  and  the  population  of  the 
extended  City  as  estimated  by  the  City  Engineer. 
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►p.A^o.10.  Table  I.,  showing  the  Area  in  Acres,  the  Number  of  Inhabited 

I  Bmaiipox  and  Uninhabited  Houses,  and  of  Houses  building,  in  the  City 

iSStoa?*  of  Liverpool  at  the  Census  1901 ;    with  like  data  for  the 

"^^^  Extended  City,  including  Garston,  as  at  present  estimated. 


City  of  Liverpool. 

1901 
Census. 

1904. 
(Including 
Garston.) 

Area  in  acres  (excluding  half  bed  of  River) 

Number  of  inhabited  housea     

Number  of  uninhabited  houses  in  occupation 
Number  of  uninhabited  houses  not  in  occupation    ... 

Number  of  housee  building       

Population 

13,286 

123,469 

^752 

4,328 

920 

685,276 

14,909 

129,200' 

7,000 

4,500 

1,000 

723,480^ 

ii 

Liverpool  as  a  seaport  town,  attracting  as  it  does  a  large  number 
of  persons  of  the  working  and  vagrant  classes  from  a  great  variety 
of  sources  at  home  and  abroad,  has  been  especially  prone  to 
receive  smallpox,  and  to  a  corresponding  extent  has  had  abundant 
opportunities  of  perfecting  its  administration  in  regard  o£  thia 
disease. 

In  the  dozen  years  preceding  the  epidemic  of  1902-3  the 
number  of  cases  of  smallpox  notified  or  discovered  in  Liverpool 
year  by  year  was  as  follows  : — • 


Year. 

Number. 

Year. 

Number, 

1890 

2 

1896 

8 

1891 

21 

1897 

6 

1892 



177 

1898 

17 

1893 



75 

1899 

10 

1894 



229 

1900 

166 

1895 



130 

1901 

37 

*  rigurw  talL«»D  trom  the  Annual  Reports  ot  the  Hedkal  Oflleer  of  Healtti. 


TowuriU  th^  end  of  the  year  1901  there  was  praciicaUy  no 
8maili>ox  in  Llv^^rpooU  but  in  the  month  of  December  Bmallpoz 
iiTw  introiluced  to  the  City  by  way  of  the  Port. 
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At  thifl  time  there  'vras  smrillpox  in  Boston,  U.S.A.,  from  which    app.a,n< 
place  cattle  ships  trade  rep^ularly  to  Liverpool.     Many  of  the  ooSmaUp 
cattlemen  of  these  ships  are  not  regularly  employed  by  the  ship-  g^piSSi , 
owners,  and  do  not  go  back  to  America  with  the  cattle  ships  on  Liverpool, 
their  return  voyage.    These    men    are    furnished  with  return  Dr?RiSl 
tickets,  which  they  often  sell  in  Liverpool,  and  then  either  work 
their  passage  back  or  join  the  loafers  and  tramp  class  in  Liverpool. 
Hen  of  this  class  contributed  several  of  the  "  imported  "  cases  of 
smallpox  with  which  Liverpool  had  to  deal  in  the  year  1902. 
They  introduced  smallpox  to  several  common  lodging  houses,  and 
to  certain  streets  in  the  poorer  parts  of  the  town,  and  to  their 
agency  the  introduction  of  smallpox  at  the  end  of  the  year  1901  is 
in  great  measure  due,  though  not  entirely,  as  the  disease  was  also 
carried  to  the  town  by  tramps. 

There  are  nearly  500  common  lodging  houses  in  the  City,  and 
cLuring  the  two  years  now  in  question  smallpox  occurred  in  just 
over  10  per  cent,  of  them. 

In  oonseqnence  of  the  excellent  administrative  arrangements  of 
the  Health  Department  of  Liverpool,  smallpox  made  little 
headway  until  the  month  of  November,  1902,  when  as  a  result  of 
a  case  of  concealed,  or  unnotified,  or  not  discovered,  smallpox  in 
Robsart  Street,  in  a  poor  part  of  the  town,  a  local  outburst 
occurred.  Though  prompt  measures  were  taken  by  the  Sanitary 
Authority  these  foiled  to  control  this  outbreak,  and  cases 
continued  to  occur  in  increasing  numbers  late  in  1902,  and  at  the 
beginning  of  the  year  1903  smallpox  assumed  the  proportions  of  a 
considerable  epidemic.  It  remained  on  this  scale  until  the  end 
of  June  1903,  when  it  began  to  subside,  and  finally  by  the  end  of 
the  year  1903,  smallpox  had  disappeared  from  Liverpool. 
Altogether,  from  6th  December,  1901,  to  the  end  of  1902  some 
552  cases  of  smallpox  were  known  to  have  occurred.  From  the 
beginning  of  1903  to  the  end  of  June  the  corresponding  figure  is 
1^585,  and  for  the  last  six  months  of  that  year,  141.  These  figures 
do  not  include  some  33  cases  found  on  vessels  on  their  arrival  in 
Liverpool,  though  the  cases  from  the  shipping  which  were 
removed  to  hospital  from  houses  in  the  City  have  been  counted. 

As  soon  as  a  case  of  small-pox  is  notified  to  the  Medical  Officer 
of  Health,  on  the  proper  notification  form,  or  by  telephone,  or 
verbally,  the  Medical  Officer  of  Health,  Dr.  Hope,  occasionally,  or 
the  Assistant  Medical  Officer  of  Health,  Dr.  Mussen,  generally, 
visits  the  patient  to  confirm  the  diagnosis.  Not  all  cases  are  thus 
visited,  as  firom  previous  experience  it  is  known  that  many  of  the 
medical  practitioners  of  Liverpool  are  well  acquainted  with 
smallpox,  but  in  all  instances  where  the  case  is  of  doubtful 
nature,  or  one  on  which  the  opinion  of  the  Medical  Officer  of 
Health  is  requested,  visit  is  promptly  made.  Dr.  Nathaniel  E. 
Roberts,  who  is  physician  to  two  of  the  City  smallpox  hospitals, 
also  shares  this  duty  when  the  cases  to  be  visited  are  numerous. 
Without  waiting  for  the  result  of  the  diagnosis  of  the  expert 
ofGicer,  the  ambulance  department,  which  is  under  the  control  of 
a  special  officer,  is  communicated  with  and  the  smallpox 
ambulance  is  sent  at  once  to  the  infected  house.  During  the 
epidemic  four  smallpox  ambulances  were  in  use,  and  as  the  City 
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pp.A.yaio.  possesses  13  ambulances  at  its  fever  hospitals,  more  ambulances 

iSmaUpoz     could  have  been  used  if  there  had  been  occasion.    Those  cases 

mpS^tS*    notified  up  to  11  o^cIock  at  night  are  removed  the  same  day  and 

wpooi,        usually    within    an    hour    of    notification.    Following    up    the 

r^^iJSl        ambulance,  and  starting  immediately  after  it,  is  the  ''bedding 

van,*'  which  removes  all  infected  clothes,  bedding,  dbc,  to  the 

disinfecting  station.    Special  vans,  of   which  there  were  four 

employed  solely  for  d^ing  with  the  smallpox  cases,  are  used, 

and  the  infected  clothes,  dbc,  are  mostly  taken  to  one  disinfecting 

station,  that  in  Charters  Street.    After  disinfection  the  disinfected 

articles  are  returned  in  furniture  vans,  which  are  only  used  for 

this  purpose.    Infected  bedding  from  the  poorer  houses  is  rarely 

disinfected.    It  is  usually  very  dirty  and  soiled,  and  it  is  disposed 

of  in  the  refuse  destructor  at  Chiswell  Hill,  adjoining  the  Charters 

Street  disinfecting  station,  and  is  replaced  by  new  mattresses,  &c., 

of  which  the  Corporation  keeps  a  supply  at  their  dep6t.  ^ 

After  the  van  for  removing  the  clothes,  follows  the  '*stoving 
*  cart,"  with  its  staff  of  men  trained  in  disinfection  of  premises. 
There  were  four  such  carts,  and  at  one  time  42  men  were 
employed  for  this  smallpox  work.  These  men  start  the 
disinfection  of  the  premises  at  once  by  burning  sulphur  in  the 
smallpox  infected  dwelliugs.  When  the  house  has  been  under 
sulphur  fumigation  for  about  five  hours,  the  staff  returns  and 
strips  the  paper  from  the  walls,  and  sprays  the  interior  of  the 
house  with  a  solution  of  perchloride  of  mercury.  If  objection  to 
the  Corporation  doing  this  is  taken,  notice  is  served  on  the 
occupier  to  do  it  himself.  The  paper  which  has  been  stripped 
from  the  walls  is  placed  in  canvas  bags,  removed  to  the  refuse 
destructor  and  burnt  in  the  bags.  All  cases  notified  up  to  5  p.m. 
are  dealt  with  so  far  as  the  sulphur  fumigation  is  concerned  on 
the  day  of  notification.  As  many  as  34  houses  have  been  dealt 
with  in  one  day.  The  men  engaged  in  this  work.wear  overalls, 
and  the  Inspectors  have  two  suits  of  uniform.  When  occasion 
required  an  increase  of  the  staff,  the  additional  men  were,  as  far 
as  practicable,  selected  from  the  patients  who  bad  had  smallpox. 

The  circumstances  of  persons  attacked  by  smallpox  necessarily 
vary ;  but  arrangements  exist  at  Liverpool  for  dealing  with  all 
conditions  likely  to  be  met  with,  from  the  many-roomed  house  of 
the  well-to-do  classes,  to  the  family  in  a  single  room,  inclusive  of 
the  contact  with  but  a  single  suit  of  clothes. 

The  drivers  of  the  ambulances  are  in  the  pay  of  the  Corporation, 
and  all  the  horses  used  for  the  ambulances  and  vans  are  the 
property  of  the  Corporation.  The  number  of  horses  averages 
under  ordinary  circumstances  about  20,  but  during  the  epidemic 
this  number  was  increased  to  nearly  40. 

As  a  general  rule  no  nurse  travels  to  Hospital  with  the  patient, 
although  an  Inspector  may  do  so ;  as  will  presently  be  noted, 
there  is  frequently  some  other  member  of  the  infected  household 
in  the  ambulance  on  the  journey  to  the  hospital. 

Whenever  smallpox  appears  in  Liverpool,  an  Inspector, 
Mr.  Oleaves,  who  has  had  considerable  experience  of  this  disease, 
iB  specially  deputed  to  deal  with  the  cases.    He  follows  the 
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imbalance  and  makes  inquiries  as  to  possible  sources  of  infection,  ^^*  ^ 
a  duty  which  in  diseases  other  than  smallpox  is  left  to  the  District  on  snui 
Inspectors.    Mr.  Oleaves  had,  during  the  outbreak,  a  staff  of  some  Hm^ta 
18  Inspectors  to  assist  him  in  this  work,  and  for  keeping  under  \^^^^, 
Baperrision  sach  contacts  as  were  not  removed  to  the  hospitals.  df.Rmi 
Supervision  of  the^e  persons  was  continued  for  14  days  after  each 
case  of  smallpox  occurred,  and  any  sickness  among  the  contacts 
was  at  once  reported  to  the  Assistant  Medical  Officer  of  Health. 
Information  acquired  by  these  Inspectors  was  written  in  note- 
books, each  Inspector  having  two  such  books,  which  he  used 
alternately,  one  book  being  left  daily  in  the  office  of  the  Medical 
Officer  of  Health.    The  books  left  were  copied  and  were  read 
next  day  to  the  Assembled  Inspectors,  and   each  took  down 

riculars  of  contacts  resident  in  his  district,  and  these  he  visited 
the  customary  14  days.  The  inquiries  of  these  Inspectors 
indoded  the  state  of  vaccination  of  the  contacts,  and  information 
as  to  this  was  posted  to  the  various  Vaccination  Officers  directly 
from  the  office  of  the  Medical  Officer  of  Health.  Similar 
information  was  transmitted  at  once  by  telephone  to  the  Public 
Vaccinators. 

The  compulsory  notification  of  chickenpox  which  was  adopted 
as  a  temporary  measure  on  9th  April,  1902,  became  '^  permanent  *' 
in  both  the  City  and  the  Port  Sanitary  District  on  1st  August, 
1902. 

At  the  commencement  of  the  recent  smallpox  outbreak,  before 
the  disease  assumed  epidemic  proportions,  contacts,  as  far  as  they 
could  be  induced  to  go  (and  they  rarely  refused),  were  taken  to 
the  smallpox  hospitals  for  isolation  and  observation.  As  many  as 
possible  were  removed  in  the  ambulance  along  with  the  smallpox 
patient,  and  if  the  number  exceeded  that  which  could  be  carried 
in  the  ambulance  a  second  vehicle  was  employed.  On  arrival  at 
the  hospital  all  contacts  were  vaccinated  if  this  had  not  been  done 
before  removal.  They  were  kept  in  wards  separate  from  the 
smallpox  patients  until  the  incubation  period  had  passed  and 
their  vaccination  had  proved  successful,  or  until  they  developed 
smallpox.  They  were  transferred  from  one  to  another  hospital, 
including  New  Ferry  Hospital,  as  occasion  required. 

In  dealing  with  infected  common  lodging  houses  the  procedure 
varied.  Some  of  these  houses  are  of  large  size  accommodating 
upwards  of  100  lodgers.  At  first  the  lodgers  were  paid  at  the  rate 
of  £1  a  week  each  to  submit  to  \^ccination  and  to  remain  during 
that  time  in  the  house,  and  one  keeper  of  an  infected  lodging 
house  was  paid  for  not  taking  in  any  more  lodgers  during  the  two 
weeks  following  attacks  of  his  lodgers.  Later  the  practice  of 
paying  lodgers  to  stay  within  doors  was  abandoned ;  instead 
half-a-crown  was  paid  to  each  lodger  accepting  vaccination,  a  sum 
which  ultimately  was  reduced  to  one  shilling. 

No  list  had  been  kept  in  the  office  of  the  Medical  Officer  of 
Health  of  the  number  of  contacts  placed  under  observation  during 
the  epidemic,  or  of  the  number  removed  to  the  various  hospitals, 
and  no  anch  list  could  be  compiled  for  me.  The  total  figure  must 
be  a  very  large  one. 
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kn.  A/so,  10.  Letters  were  sent  to  employers  of  labonr  notifying  each  case  of 
On  SmaUpox  smallpox  among  their  workpeople,  and  of  the  contacts  employed 
toStSrS?*  ^y  them;  a  list  of  the  Public  Vaccinators  together  with  their 
u^jpooU  addresses,  and  information  concerning  public  vaccination 
Dr.AeeoI  accompanied  this  notice.  A  similar  notice  was  sent  to  the  heads 
of  schools  in  reference  to  scholars  in  relation  with  smallpox. 

Thronghont  the  epidemic  the  Public  Vaccinators  and  the 
Vaccination  Offtcers  of  the  several  Poor  Law  Unions  which  are 
wholly  or  in  part  comprised  within  the  City  of  Liverpool  worked 
in  cordial  co-operation  with  the  staff  of  the  Sanitary  Authority, 
promptly  visiting  the  invaded  houses,  and  offering  or  urging 
vaccination.  As  the  epidemic  grew,  the  Corporation  arranged 
with  certain  medical  men,  seven  being  the  greatest  number  at  one 
time  engaged,  to  visit  infected  houses  on  receipt  of  notice  from 
the  Medical  Officer  of  Health,  and  to  offer  free  vaccination  to  all 
therein  who  would  accept  it.  The  medical  piactitioners  thus 
employed  found  by  experience  that  they  could  get  but  few 
persons  vaccinated  when  they  went  alone  to  the  invaded  houses, 
but  that  on  the  contrary  when  they  were  accompanied  by  the 
City  Inspectors  of  Nuisances  they  rarely  met  with  a  refusal.  The 
plan  adopted  was  to  visit  the  infected  house,  generally  in  the 
evening  after  the  working  hours  of  the  day,  when  the  entire 
family  was  more  often  found  at  home.  House  to  house  visits 
were  also  made  by  them  in  the  neighbourhood  of  the  dwelling  in 
which  smallpox  occurred.  These  gentlemen  revaccinated  children 
who  had  been  vaccinated  in  infancy  and  who  were  under  10  years 
of  age.  Practically  any  child  over  four  years  of  age  was 
revaccinated  if  found  in  a  house  invaded  by  smallpox,  and  even 
younger  children  were  revaccinated  if  their  marks  of  primary 
vaccination  were  indistinct  or  if  there  was  only  one  mark  of 
primary  vaccination  visible.  The  persons  thus  vaccinated  or 
revaccinated  were  visited  the  following  week  and  the  result  of 
the  vaccination  ascertained.  Arrangements  were  also  *made  with 
Dr.  Arkle,  the  Medical  Officer  of  the  Belmont  Road  Workhouse, 
to  vaccinate  the  tramps  at  the  Belmont  Road  Test  House.  The 
Corporation  paid  for  vaccination  work  in  the  year  1902, £587  lAs.Od^ 
and  in  the  year  1903,  £130  16s.  Od.,  a  total  of  £718  10«.  Od.  for  the 
two  years. 

There  can  be  no  doubt  that  the  prompt  offer  of  vaccination  and 
revaccination  to  contacts  and  to  those  living  in  houses  adjacent  to 
the  infected  dwellings,  along  with  almost  universal  acceptance  of 
such  offer  by  these  people,  very  materially  limited  the  amount  of 
smallpox  in  Liverpool. 

There  are  four  hospitals  belonging  to  the  Corporation  which 
were  in  1902-03  used  for  the  reception  of  smallpox  patients.*  Of 
these  one  is  the  New  Ferry  Hospital,  which  is  primarily  the 
hospital  of  the  Port  Sanitary  Authority  :  it  is  situated  on  the 
opposite  bank  of  the  River  Mersey  to  that  on  which  the  City  of 

*  The  City  of  Liverpool  by  arrangement  receives  into  its  smallpox  hospitals  pattonts 

from  the  Waterloo  and  Seaforth  Urban  Districft,  as  well  as  from  the  Sefton  BuraJ  District 

'  in  which  the  hospital  at  Fazakerley  is  situate.   The  total  number  of  outside  cases  thus 

received  between  December  1901  and  December  1903  was  39.   Three  cases  ot  smallpos 

from  the  shipping  were  treated  in  the  hospital  of  the  Borough  of  Bootle. 
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of  a  mile  from  the  smallpox  hospital.    There  are  at  Fazakeriey 
160  beds  for  smallpox  patients. 

The  Medical  Officer  of  Health  has  no  direct  administrative 
control  over  the  various  City  hospitals.    They  are  managed  by  a 


^  *  Neither  Priory  Boad  nor  Fftrk  Hill  Hoapital  was  provided  by 
by  the  Board. 
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Liyerpool  stands.    To  this  hospital  were  removed  a  few  cases  of  ^^-  ^^Q-  ^^ 
smallpox  from  the  shipping,  and  as  well  certain  contacts  for  onSmaUDos 
observation,  and    some    convalescent  patients    from    the    other  HMpitatoS?^' 
hospitals,  as  the  necessity  for  making  room  in  them  for  fresh  li^^ooU 
cases  occurred.  Dr.  Beeol 

The  other  three  hospitals  in  use  were  : 

The  Priory  Road  Hospital, 
The  Park  Hill  Hospital,  and 
The  Fazakerley  Hospital. 

The  positions  of  these  three  hospitals  can  be  seen  from  the  map 
of  Liverpool  which  accompanies  this  Ueport. 

The  Priory  Road  Hospital  passed  into  the  possession  of  the 
Corporation  of  Liverpool  about  the  year  1895,  at  a  time  when  the 
City  extended  its  boundary.  This  hospital  in  several  respects 
falls  short  of  modern  requirements.  Apart  from  any  question  of 
its  use  for  smallpox,  the  hospital  in  the  matter  of  structure  and 
arrangement  is  not  one  which  comes  up  to  the  standards 
recommended  by  the  Board  for  new  hospitals  erected  under  their 
sanction.*  It  is  regarded  as  having  accommodation  for  40  patients. 
This  is  the  hospital  in  which,  under  ordinary  circumstances,  cases 
of  smallpox  occurring  in  the  City  of  Liverpool  have  been  received 
for  treatment. 

The  Park  Hill  Hospital  is,  under  ordinary  conditions,  used  as  a 
fever  hospital ;  but  when  the  cases  of  smallpox  became  numerous 
in  the  town,  it  was  taken  into  use  for  smallpox  patients.  This 
hospital  stands  on  land  leased  from  the  Mersey  Dock  and  Harbour 
Board  and  which  may  at  some  future  time  be  required  for  dock 
extension.  The  knowledge  of  this  fact  has  largely  determined 
the  type  of  building  on  the  site.  The  administration  block  is  an 
old  mansion  to  which  wings  of  a  temporary  character  have  been 
added,  and  the  waird  pavilions,  though  roofed  in  slate  are  also  of 
the  **  temporary  type."    These  have  accommodation  for  350  beds. 

Tlie  Fazakerley  Hospital  stands  on  land  outside  the  City 
boundary.  At  the  instance  of  the  Corporation,  the  Local 
Government  Board  held  a  local  inquiry  and  sanctioned  a  loan  for 
its  erection.  The  ground  purchased  was  a  private  estate  on  which 
stood  a  large  house,  since  added  to  and  converted  into  an 
administration  block.  Under  pressure  of  circumstances  the 
pavilions  were  not  built  in  accordance  with  the  plans  submitted 
at  the  inquiry ;  for  example,  the  walls  of  certain  of  the  ward 
blocks  are  of  a  temporary  character  in  order  to  facilitate  rapid 
bailding.  A  fever  hospital  is  in  the  course  of  erection  on  a  part 
of  the  estate  which  was  purchased,  but  at  a  distance  of  a  quarter 
of  a  mile  from  the  smallpox  hospital.  There  are  at  Fazakerley 
160  beds  for  smallpox  patients. 

The  Medical  Ofiicer  of  Health  has  no  direct  administrative 
control  over  the  various  City  hospitals.    They  are  managed  by  a 

*  MciUier  Priory  Boad  nor  Fftrk  Hill  Hocpital  was  provided  by  maanii  of  loan  sanotiooed 
*r  Ike  Board. 
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fB.  V^a  10.   hospital  committee  of  the  CorpoitUiion,  to  the  meetings  of  which 
the  Medical  Officer  of  Health  may  be  summoned. 

Mr.  R«ibert  8.  Archer,  M.D..  is  physician  to  the  Priory  Road 
Hospital,  and  he  is  non-resident.  There  is  no  resident  medical 
officer,  and  the  internal  arrangements  are  controlled  to  a  certain 
extent  by  the  matron.  At  Park  Hill  Hospital  the  visiting 
physician  is  Mr.  Nathaniel  E.  Roberts,  M.B.,  and  there  are  one  or 
more  resident  medical  officers  according  to  the  number  of  cases 
under  treatment.  Dr.  Nathaniel  E.  Roberts  also  holds  the 
appointment  of  consulting  physician  to  the  Fazakerley  Hospital, 
and,  so  far  as  this  hospital  is  concerned,  he  is  paid  by  fee  for 
visits  made.  He  visits  when  he  thinks  it  necessary  or  when  he  is 
specially  summoned.  There  are  at  Fazakerley  one  or  more 
resident  medical  officers  according  to  the  number  of  the  patients 
under  treatment.  These  resident  medical  officers  rarely  stay 
more  than  six  months  or  a  year  at  a  hospital ;  having  acquired 
experience  they  seek  other  appointments  or  a  different  kind  of 
work.  Hence  it  follows  that  of  those  medical  officers  holding 
resident  appointments  at  the  hospitals  at  the  time  of  my  visit 
there  were  only  two  who  had  been  in  office  during  the  smallpox 
epidemic  of  1902-3,  and  neither  of  them  had  been  in  office 
throughout  the  whole  period.  The  keeping  of  the  several  hospital 
registers  and  books  as  well  as  other  administrative  duties  are 
entrusted  to  the  resident  medical  officers,  who  may  have  had  no 
previous  experience  of  such  work,  and  whose  stay  in  the  hospital 
is  often  brief.  The  drawl)acks  inevitably  resulting  from  this  lack 
of  continuity  shows  itself  in  various  ways,  particularly  in  lax 
book-keeping,  absence  of  method,  and  in  the  frequent  ftulure  to 
notify  to  the  Medical  Officer  of  Health  modifications  of  diagnosis. 

At  Park  Hill  Hospital  the  resident  medical  officer,  Mr.  Arthur 
B.  Dunne,  M.B.,  had  been  the  resident  assistant  medical  officer 
during  the  later  stages  of  the  smallpox  epidemic.  He  succeeded, 
as  senior  resident,  an  officer  who  apparently  took  considerable 
care  and  trouble  over  the  hospital  books.  Nevertheless  there 
appeared  to  be  one  or  two  cases  of  smallpox  which  had  been 
received  into  this  hospital  and  which  could  not  be  traced  in  the 
hospital  books.  At  PiHory  Road  Hospital  a  portion  of  the  book- 
keeping is  done  by  the  matron.  Her  knowledge  of  the  cases  that 
have  passed  through  the  hospital  is  so  thorough  that  she  was  able 
to  give  information  uii  every  case,  and  where  the  information 
afforded  by  her  could  be  checked  she  was  invariably  found  to  be 
correct.  Fazakerley  Hospital  suffered  from  changes  in  the 
resident  staff  aa<i  from  the  fact  that  it  is  a  new  hospital  and  that 
it  had  to  be  opened  for  the  reception  of  patients  at  a  time  when 
the  hospital  buildings  were  scarcely  finished.  Here,  again,  it  was 
the  matron  who,  having  held  office  during  the  whole  period  that 
the  hospital  was  receiving  the  patients,  was  able  to  give  information 
concerning  the  smallpox  patients  that  the  hospital  books  failed  to 
supply. 

In  this  report  the  City  hospitals  receiving  smallpox  cases  are 
alone  dealt  with,  but  it  is  manifest  that  the  scheme  of  supervision 
of  the  whole  of  the  City  hospitals  merits  the  attention  of  the 
Hospitals  Committee  of  the  Corporation. 
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At  my  first  visit  to  Liverpool  I  asked  for  a  list  of  the  cases  of  A».i^a 
smallpox  which  had  occarred  in  the  borough,  and  there  was  OnSmaUpo: 
handed  to  me  the  *^  Book  of  known  smallpox  cases  "  which  is  kept  hmpISlIs  ai 
in  the  office  of  the  Medical  Officer  of  Health.  This  book  records  K^^*^* 
the  date  of  notification  or  the  date  on  which  a  case  of  smallpox  Dr.  Bem. 
was  otherwise  discovered,  the  name  of  the  street,  number  of  the 
invaded  houso,  the  number  of  cases  removed  from  each  such 
house,  the  hospital  to  which  the  patient  was  taken,  and  the  age  of 
the  patient.  There  is  also  in  it  a  column  for  '' remarks."  But 
the  patient's  name  is  not  given,  nor  are  the  cases  numbered 
consecntively,  though  they  are  totalled  at  the  end  of  each  month. 
The  number  of  cases  of  smallpox  occurring  in  the  borough  as  set 
forth  in  the  special  report  on  the  outbreak  by  the  Medical  Officer 
of  Health  corresponds  with  the  number  of  cases  recorded  in  this 
book.  Bat  on  investigation  I  found  that  this  book  (although  no 
donbt  satisfactory  for  the  purpose  for  which  it  was  intended) 
could  not  be  relied  upon  as  a  complete  index  of  the  cases  of 
smallpox  which  had  occurred  in  the  City  during  1902-3,  nor  of 
the  dwellings  invaded  by  the  dise.ase.  There  were  recorded  as 
smallpox  in  this  book  cases  as  to  which  the  diagnosis  of  smallpox 
had  been  revoked  at  the  hospitals,  the  cases  not  proving  to  be 
smallpox ;  and,  again,  other  cases  marked  in  this  book  as  '*  not 
infectious"  had  nevertheless  been  treated  at  the  hospitals  as 
smallpox,  and  one  such  case  had  died  of  a  confluent  attack. 
The  difficulty  of  tracing  these  cases  was  increased  owing  to 
the  patients  not  having  always  been  removed  to  the  hospital 
stated  in  the  book.  Further  investigation  of  these  derelict 
caaes  brought  to  light  other  smallpox  cases  which  had  been 
treated  in  the  hospitals  and  as  to  which  no  information 
appeared  to  have  reached  the  Medical  Officer  of  Health.  Thus, 
a  woman  carried  her  child,  sick  of  the  smallpox,  into  the 
L^k  Hill  Hospital,  but  the  staff  of  the  hospital  did  not 
notify  the  case  to  the  Medical  Officer  of  Health.  Nor  could 
the  hospitals'  registers  of  cases  be  absolutely  relied  on ;  for 
some  of  the  cases  of  smallpox  had  not  been  entered  on  such 
register,  and  it  was  only  from  examination  of  the  patients'  bed 
cards  that  it  became  possible  to  account  in  hospital  for  certain 
known  cases. 

Books  for  each  hospital  are  kept  at  the  office  of  the  Medical 
Officer  of  Health,  in  which  the  name  and  address  of  the 
smaUpox  patient  removed  to  the  hospital  and  the  date  of 
removal  are  entered.  Another  book  records  the  houses  that  « 
have  been  disinfected  for  smallpox.  But  notwithstanding 
careful  search  through  these  books,  and  examination  of 
the  various  registers  and  books  kept  at  the  hospitals, 
supplemented  by  inquiries  in  the  town,  and  by  all  the 
assistance  that  could  be  rendered  me  by  the  officials  of  the 
Corporation,  I  failed  to  obtain  the  facts  respecting  one  or  two 
smallpox  cases. 

The  result  of  this  search,  which  necessarily  occupied  much 
time,  is  to  remove  from  the  ''  Book  of  known  smallpox  cases  "  for 
Uie  period  December,  1901,  to  December,  1903,  inclusive,  35  cases 
as  not  having  suffered  from  smallpox,  as  well  as  33  cases  of 
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A^o.ia    smallpox  apparently  removed  directly  from  the  shipping,  and  to 
add  to  the  known  smallpox  cases  51  other  cases.* 

The  figares  to  which  I  ultimately  attained,  and  the  lists  of 
dwellings  invaded  by  smallpox  which  I  have  in  this  way  been 
able  to  obtain,  are  as  complete  as  in  the  circumstances  it  has  been 
possible  to  make  them. 

During  one  of  my  earlier  visits  to  Liverpool  I  asked  Mr.  Brodie, 
the  City  Engineer,  to  prepare  for  me  a  map  of  Liverpool  on  the 
25-inch  Ordnance  scale  brought  up  to  date.  Later,  when  I  had 
completed  the  list  of  smallpox  cases  and  had  made  a  list  of  the 
invaded  houses,  distinguishing  the  houses  by  special  marks  which 
had  reference  to  definite  periods  of  time,  these  marks  were  in  his 
office  all  placed  on  the  prepared  map.  To  Mr.  Brodie  and 
Mr,  Aman  of  his  office,  and  to  Mr.  Wigglesworth,  the  draughts- 
man,  I  am  indebted  for  n^uch  patient  and  painstaking  work  in 
this  matter.  Mr.  Brodie  also  had  made,  in  reference  to  each 
smallpox  hospital,  enumeration  of  the  houses  situate  within  one 
mile  of  the  building,  as  also  in  concentric  zones  of  this  mile  at 
distances  respectively  0-i,  ^-i,  i-|  and  J-I  mile  from  hospital. 
He  also  made  an  estimate  of  the  number  of  inhabited  houses 
within  the  City  of  Liverpool. 

Until  10th  December,  1902,  the  acute  cases  of  smallpox  were, 
with  the  exception  of  a  few  cases  taken  to  New  Ferry  Hospital 
and  other  few  to  Fazakerley  Hospital,  all  removed  to  Priory  Road 
Hospital.  At  this  date,  owing  to  the  increasing  number  of  cases, 
further  hospital  accommodation  became  necessary,  and  the 
Fasakerley  Hospital  was  again  opened  for  smallpox.  Hitherto 
only  eight  cases  had  been  received  into  this  hospital  between 
18th  March  and  30th  April,  1902.  As  the  demand  for  isolation 
hoMplt4il  accommodation  continued  to  increase.  Park  Hill  Hospital 
was  oioared  of  its  fever  cases,  and  the  blocks  of  ward  pavilions  of 
that  oHtablishnient  nearest  to  the  river  were  taken  into  use  for 
smallpox  patients  on  tho  12th  January,  1903.  After  26th  May, 
11H)3,  no  further  cases  of  smallpox  were  received  at  Priory  Road 
Hospital,  and  after  1st  July,  1903,  Park  Hill  Hospital  ceased  to 
receive  smallpox  patients. 

Of  these  three  hospitals,  Fazakerley  alone  can  be  said  to  be 
comparatively  remote  from  populous  areas.  Each  of  the  other 
hospitals,  Priory  Road  and  Park  Hill,  is  situated  within  the  City 
of  Liverpool,  and  each  has  in  its  neighbourhood  a  considerable 
inhabited  area,  which  in  each  instance  extends,  as  it  were,  half 
round  the  hospital.  In  neither  case  are  there  many  dwellings  as 
close  to  the  hospital  as  a  quarter  of  a  mile.  As  regards  F^ory 
Rodd,  the  area  within  a  quarter  of  a  mile  of  the  hospital  is  mainly 
occupied  by  a  public  park,  a  large  cemetery,  and  open  fields.  In 
the  case  of  Park  Hill  Hospital,  one  half  only  of  the  mile  area  is 


•  I  would  not  be  mi»-under8tood  a-*  hypercritical  in  drawing  attention  to  this  i 

For  I  am  fully  aware  of  the  difflcultie4  of  keeping  exact  records  during  a  considjorable 
epidemic,  increased  as  in  the  care  of  Liverpool  by  the  inadequate  relation  betwaen  the 
departments  of  tho  Medical  Officer  of  Health  and  the  hospitalB :  but  for  any  statistical 
inquiry  accuracy  of  record  is  of  first  importance,  and  it  is  desirable  to  indicate  the  i 


for  differences  between  the  figures  in  this  Report  and  those  given  by  the  Medical  Offloeflr 
of  Health  In  his  Special  Report  on  the  epidemic. 
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inhabited,  the  remainder  (inclusive  of  docks  and  six  dwellings*)  ^**p-  ^' 
conaisting  almost  wholly  of  river.  Within  ^  mile  of  this  hospital  On  smaii; 
there  are  no  more  than  171  houses,  almost  all  of  them  in  the  hmpiSS! 
extreme  landward  side ;  the  rest  of  the  section  of  the  quarter-mile  Liverpool 
area  is  occupied  by  docks  and  extensive  park-like  gardens.  i<w»q_i.  k. 


1902-:» ;  bj 
Dr.  Reece 


The  number  of  houses  within  these  quarter-mile  circles  ip,  in 
the  case  of  Priory  Road  Hospital,  85,  and  as  regards  Park  Hill 
HoBpitaly  171.  But  within  half  a  mile  of  Priory  Road  Hospital 
are  as  many  as  2,055  dwellings,  and  within  one  mile  a2  1,724 
dwellings;  within  half  a  mile  of  Park  Hill  Hosi)ital  are  as  many 
as  2,430  dwellings,  and  within  one  mile  12,610  dwellings.f 

The  relation  of  these  two  hospitals  to  surrounding  population  is 
thos  of  a  kind  which  is  at  the  present  day  quite  unusual  when 
isolation  of  smallpox  is  in  question ;  experience  having  led  to 
general  disuse  for  smallpox  of  hospitals  having  large  amount  of 
dwellings  in  their  neighbourhood. 

Experience  of  the  sort  in  question,  which  is  well  known,}  has 
demonstrated  that  excessive  incidence  of  smallpox  on  populous 
areas  in  the  vicinity  of  a  hospital  receiving  a  plurality  of  acute 
cases  of  the  disease  is  no  unusual  occurrence,  and  it  can  hardly  be 
doubted  that  the  relationship  between  the  operations  of  these 
hospitals  and  the  excessive  smallpox  incidence  in  their  neighbour- 
hood is  one  of  cause  and  effect.     Further,  it  has  been  strongly 


*  These  six  houses  have  been  dirfrcgarded  in  the  calenlation  I  havo  been  makint:.  They 
were  not  invaded  by  siuallpoz. 

t  The  conesponding  numbers  for  the  Fazakerley  Hospital  are— within  i  mile,  9 ; 
wfthin  i  mile,  176 ;  wicbin  1  mile.  656 :  and  witnin  1  mile.  1,4:^3  dwellingi). 

X  The  following  are  references  to  some  of  the  literature  on  the  subject  :— 

"On  the  Influence  of  the  Fulham  Smallpox  Hor^pital  on  the  Neigubourhood  surround- 
ing it,**  by  Mr.  Power.  (Tenth  Annual  Heport  of  the  Medical  Offlcer  of  the  Local  Govern- 
ment Board,  188(HJ1.  Report  and  Papers  on  the  Use  and  Iniluencea  of  Hospitals  for 
InfectioiM  Disease,  No.  3,  p.  302.) 

''Beport  of  the  Boyal  Commissioners  appointed  to  immirc  re-ipecting  Smallpox  and 
Fever  Hospitals,  with  Minutes  of  Evidence  and  Appendix.     (1882.) 

"fieport  on  Later  Observationti  (1881-54)  of  the  Induence  of  Fulham  Smallpox  Hospital 
on  the  Neighbourhood  surrounding  it,**  by  Mr.  Power.  (Annual  Ueport  of  the  Medical 
Oflloer  of  the  Local  Government  Board  for  1884,  No.  II.  p.  65.) 

'The  Annual  Report  of  the  Medical  Officer  of  lleulth  of  St.  Pancras,  London**— 
Mr.  Shirley  F.  Murphy  -for  the  year  1884. 

"  Memorandum  on  further  Observation  (1884-85)  of  the  Influence  of  Fulham  Smallpox 
Hoapital  on  the  Neighbourhood  nurrounding  it."  by  Mr.  Power.  (Annual  Report  of  the 
Meiucal  Officer  of  the  Local  Government  Board  for  1885,  No.  d,  p.  III.) 

"Statistics  of  Smallpox  Incidence  upon  the  Registration  Districts  of  London,  relatively 
to  the  Operations  oi  Smallpox  Hospitals  in  the  Metropolis  :  in  a  suecewion  of  chapters,'* 
by  Mr.  Power.  (Annual  Report  of  the  Medical  Officer  of  the  Local  Government  Board 
fOrl8B8,No.7.p.lL) 

**  Report  by  Mr.  W.  H.  Power  on  the  behaviour  of  Smallpox  at  West  Ham  during  the 
Bpidemlo  of  1884^."  (Annual  Report  of  the  Medical  Officer  of  tlie  Local  (jovernment 
Board  for  188B,  No.  8.  p.  97.) 

"Notes  on  an  Outbreak  of  Smallpox  at  Nottingham  in  1887-88."  by  Dr.  B.  A.  Whitolegge, 
Medical  Officer  of  Health.    Practitioner,  VoL  XLI.,  No.  1.  p.  66. 

"  Report  on  the  Health  of  Oldham  for  the  year  18V2,"  by  Dr.  Niven. 

"Report  on  the  Epidemic  of  Smallpox,  in  years  1892-H,  in  the  Borough  of  Warrington,** 
by  Dr.  Quest  Oornall. 

**  Report  on  the  Outbreak  of  Smallpox  in  the  Borough  of  Warrington  in  1882-93,"  by 
Dr.  SavllL  (Appendix  V.  to  the  Final  Report  of  the  Royal  Commission  on  Vaccination, 
1897.) 

"  The  Atrial  Convection  of  Smallpox  from  Hospitals,"  by  John  C.  McVall,  M.D.,  Trans. 
E^m.  Soc  of  London.  Vol.  XUL.  N.S..  p.  38. 

niper  on  **The  ASrial  Convection  of  Smallpox  "  at  the  Meeting  of  the  Section  on  Public 
Medicine  (Srd  August,  1894)  of  the  l^ritiso  Medical  Association  (Bristol).  Brit.  Med. 
Journal,  18  August,  1894,  pp.  366-8,  by  Dr.  Arnold  Evans. 

"  Report  on  smallpox  in  Glasgow,  19UU-03,'*  by  Dr.  Chalmers,  Medical  Officer  of  Health. 

**  Report  on  Epidemic  Smallpox  in  the  Union  of  Orsett,  1901-02,"  by  Dr.  Buchanan. 

"BmaUpox  Hospitals  and  the  Spread  of  Infection,**  Trans.  Epidem.  Sor.  of  London, 
Vol  TTT^  N.8..  p.  101,  by  Dr.  Thresh. 
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imported  into  the  town  from  the  shipping  and  no  case  brought  by    ap».a,no.i 
tramps  have  been  taken  into  consideration  when  the  smallpox  has  on  smaUpok 
developed  within  less  than  two  weeks  of  such  person's  arrival  in  HMplSffS" 
Liverpool.     Persons  in  this  category  clearly  did  not  acquire  their  {^•JR?'* 
infection   in  the   City  of  Liverpool.     On  the  appended   maps*  vr.niM, 
invaded  houses  were  alone  indicated,  and  no  house  that  during  the 
epidemic  was  once  infected  has  been,  on  secondary  cases  occurring 
in  it,  again  marked  on  the  maps,  no  matter  what  period  elapsed 
between  the  attacks  of  inmates.     Study  of  these  maps  showed  that 
the  first  case  of  smallpox,  of  the  epidemic  that  is  under  review, 
occurred  near  the  centre  of  the  City.    This  house,  which  is  a 
common  lodging  house,  became  infected  by  an   imported  cas^^ 
from  the  shipping,  the  first  Liverpool  patient  being  a  resident  in 
the    house.t     Omitting    imported    cases,   no    further    Liverpool 
person  was  attacked  until  the  second  week  in  January,  1902.    The 
patients  from  these  houses  earliest  invaded,  as  well  as  imported 
cases  from  the  shipping,  were,  as  has  been  stated,  removed  to  the 
Priory  Road  Hospital. 

Having  obtained  these  data,  I  had  to  study  the  Liverpool  small- 
pox hospitals,  singly  and  in  the  aggregate,  in  reference  to  con- 
siderations which  follow  : — 

(1.)  Has  the  inhabited  area  within  a  mile  in  each  instance  of 
hospital  suffered  more  severely  than  the  rest  of 
Liverpool  ?     And  if  so — 

(2.)  Has  the  exceptional  incidence  within  that  area  corre- 
sponded in  point  of  time  (having  regard,  of  course,  to 
the  period  of  incubation  of  smallpox)  to  the  use  of  the 
hospital  for  the  treatment  of  acute  smallpox  cases  ? 
And— 

(3.)  Is  there  evidence  that  within  the  several  "one-mile 
areas,^*  as  they  may  be  termed,  dwellings  nearer  to 
hospital  sustained  a  heavier  incidence  of  smallpox 
than  those  farther  away  ? 

It  must  be  remembered  that  smallpox  has  a  definite  incubative 
period,  and  that  the  earliest  symptom  of  the  disease  does  not 
declare  itself  until  some  12  days  after  infection. 

Consequently  the  figures  in  the  tables  of  this  report  must  be 
considered  with  due  recognition  of  this  fact. 

Tn  the  accompanying  table  (Table  II.)  is  recorded,  fortnight  by 
fortnight,  in  the  period  8th  December,  1901,  to  7th  November,  1903 
(a)  The  number  of  cases  of  smallpox  in  Liverpool  which  were 


•  With  the  report  as  published  was  a  series  of  ^3  maps  showinff  the  distributioD  of 
dtreUioffs  Inraded  by  smaDpoz  in  liyerpool  during  50 consecutive  fortnights.  These  maps 
have  not  been  reproduced. 

t  The  patient  was  the  son  of  the  keeper  of  the  common  lodging  house.  He  was  not, 
iMiwcfM'.  taken  to  hoepital  from  his  father's  house,  having  been  removed*  when  attacked 


■OW^VWr,  NIMH  wo  nO0|>iHU  Jiruui    imb  mhuoi  o  m*vM««7.  «««»»*o»  wwu  •jeu.vTTvut  ttm^h  mmmmm^^jL 

¥y  aMiipni.  to  another  house  in  the  City  to  avoid  detection.   The  oato  was  only  dis- 
eovwed  by  the'offloers  of  the  Health  Department  on  fJih  Deeember,  UOL 
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Lpp.  A^o.  10.  removed  to  the  three  City  uinallpox  hospitals* ;  (6)  the  number  of 
>D  SmaiiDoz  hoases  invaded  by  smallpox  in  the  area  within  a  mile  of  each 
tSpiSSJ?*  hospital,  and  in  certain  subordinate  zones;  (c)  the  number  of 
j^njool  hoases  invaded  in  the  rest  of  the  City,  more  than  a  mile  from  any 
»r.  Reed         o£  the  hospitals  ;  (d)  the  rate  of  houses  invaded  by  smallpox  per 

10,000  houses  for  each  of  the  three  hospitals  areas,  and  for  the 

rest  of  the  City  excluding  these  areas. 

The  invasion  rate  per  10,000  houses  for  the  City  of  Liverpool 
and  for  each  of  the  special  areas  within  a  mile  radius  of  each  of 
the  three  hospitals  is  also  shown  graphically  in  the  Diagram  I. ; 
the  actual  number  of  patients  received  into  each  of  the  three 
hospitals,  separately  and  in  the  aggregate,  is  shown  graphically  in 
Diagram  III.  annexed. 

Study  of  Table  II.,  and  of  Diagram  I.  showed  that  in  the 
earlier  fortnights  of  smallpox  prevalence  in  Liverpool  the 
invaded  houses  were  not  only  few  in  number  but  were  usually 
separated  from  each  other  by  long  distances.  One  invaded  house 
was  situate  in  the  Park  Hill  Hospital  area,  3rd  fortnight, 
though  this  hospital  was  not  at  that  time  receiving  patients.  Also 
the  5th  fortnight  showed  three  invaded  houses  in  the  Priory 
Road  Hospital  area ;  and  later  (6th  and  7th  fortnights)  two 
additional  dwellings  within  this  area  were  invaded  by  the  disease, 
the  rest  of  the  invaded  dwellings  in  the  City  being  scattered  at 
this  time  about  the  town,  and  the  Park  Hill  Hospital  area  having 
become  affected. 


Priory  Road  Hospital. 

The  period  of  increased  activity  of  smallpox  reception  at  the 
Priory  Road  Hospital,  shown  ia  Table  II.  in  the  fortnights  5-7,  is 
followed  a  fortniirht  later  (8th  fortnight)  by  a  rise  in  the  invasion 
rate  of  the  houses  within  one  mile  of  this  hospital,  constituting 
(the  hospital  areas  being  excluded),  an  incidence  considerably  in 
excess  of  that  for  the  City  of  Liverpool.  A  like  special  incidence 
on  houses  within  one  mile  of  hospital  occurs  in  sequence  to  fort- 
nights 16,  17,  18,  during  which  the  number  of  acute  cases  in 
Priory  Road  Hospital  again  somewhat  increased.  Thus,  in  the 
19th  fortnight,  the  invasion  rate  of  the  houses  in  the  special  area 
here  rose  largely  above  that  for  the  City.  A  similar  state  of 
things  can  be  seen  in  fortnights  22  and  23.  Thereafter  the  operations 
of  the  other  hospitals  which  were  now  receiving  patients  tend  to 
obscure  the  effect  of  operations  of  the  Priory  Road  Hospital.  But 
it  will  be  observed  from  Table  II.,  and  Diagram  I.,  that  there 
continued  to  occur  considerable  incidence  of  smallpox  within  the 
special  area  of  the  Priory  Road  Hospital  while  that  hospital 
continued  in  active  receipt  of  acute  cases. 

In  the  24th  fortnight,  26th  October  to  8th  November,  1902,  a 
house  was  invaded  (6th  November)  in  Conway  Street,  outside  the 


*  The  cases  taken  to  the  New  Ferry  (Port  Sanitary)  HospitaU  on  the  Birkenhead  side  of 
the  River  Mersey,  ard  not  included  in  this  list,  as  this  hospital  probably  had  no  oonoem 
with  spread  o[  smallpox  in  Liverpool. 
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Priory  Road  Hoflpital  area,  and  in  the  25th  fortnight  (9th  to  22nd  app.a^ci 
November),  f onr  additional  honses  were  invaded  in  the  immediate  on  smaUpoa 
neighbourhood  of  this  house.     It  was  in  one  of  these — 28,  Robsart  HcwpiSSi  ff 
Street — that  a  child  was  found  on  12th  November  dying  of  small-  J'J^®?;^?^ 
pox.    No  doctor  had    been   in  attendance  until  the  child  was  DnR^cJ 
moribund,  and  it  died  before  it  could  be  removed  to  hospital. 
The  result  of  this  undetected  and  unnotified  case  was  shown  in  the 
26th  fortnight,  23rd  November  to  6th  December,  by  a  group  of 
some  24  invaded  houses  in  the  immediate  neighbourhood  of  Robsart 
Street    The  following  fortnights,  7th  December,  1902,  to  17th 
January,  1903,  showed  the  spread   of    smallpox   in  the  locality 
of  Robsart  Street, and  its  diffusion  over  the  City;  and,  in  sequence 
to  the  large  number  of  acute  cases  received  in  the  Priory  Road 
Hospital  in  December,  a  special  incidence  on  that  hospital  district. 
The  immediate  result  of  this  influx  of  cases  to  the  Priory  Road 
Hospital  was  to  swamp  the  available  accommodation  for  patients 
in  this  hospital  and  to  necessitate  the  opening  of  the  Fazakerley 
and  Park  Hill  Hospitals  for  smallpox  patients. 


Park  Hill  Hospital. 


During  1902,  smallpox  occurred  mors  than  once  within  the 
P^k  Hill  Hospital  area  antecedent  to  employment  of  this  hospital 
for  reception  of  smallpox.  But  no  exceptional  incidence  had 
followed  here,  as  will  be  seen  from  Table  II.,  and  Diagram  I. 
Subsequent,  however,  to  opening  the  Park  Hill  Hospital  for  small- 
pox patients  on  12th  January,  1903,  the  experience  was  very 
different.  At  the  time  when  this  hospital  began  to  receive 
smallpox,  the  disease  was  generally  prevalent  throughout  the 
City.  Three  cases  only  of  smallpox  were  admitted  to  Park  Hill 
Hospital  on  12th  January,  and  four  more  on  13th  January. 
No  other  cases  were  admitted  to  the  hospital  until  26th  January, 
when  eight  additional  cases  were  admitted,  and  four  others 
on  27th  January.  In  the  next  few  days,  however,  this 
hospital  commenced  operations  on  a  large  scale.  From  the 
28th  to  31st  January,  no  less  than  76  acute  cases  were  admitted 
thereto.  Hence  it  was  to  be  anticipated  that  hostile  influence  of 
the  hospital  on  the  surrounding  houses  if  it  took  place  at  the 
earliest  possible  time,  would  not  show  it«elf  conspicuously 
before  mid-February.  Reference  to  Table  II.,  and  Diagram  I., 
shows  that  this  really  took  place  ;  that  in  the  32nd  fortnight, 
15-28th  February,  the  incidence  of  house  invasion  by  small- 
pox in  the  area  within  one  mile  of  Park  Hill  Hospital  rose 
to  24'58  per  10,000  houses,  the  rate  for  the  rest  of  the  City  outside 
the  hospital  areas  being  in  the  same  fortnight,  9*70.  Further,  that 
so  long  as  the  Park  Hill  Hospital  continued  to  receive  acute 
smallpox  cases,  the  invasion  rate  on  the  houses  in  the  area  within 
one  mile  of  this  hospital  continued  out  of  all  proportion  to  that 
on  the  rest  of  the  City.  A  few  weeks  after  this  hospital  ceased 
to  receive  patients,  smallpox  faded  out  of  the  Park  Hill  Hospital 
area. 
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'P.  A,  No.  10.  FAZAKBRLBY  HOSPITAL. 

Smallpox 
1  Smallpox 

Spool*  It  has  been  stated  that  eight  cases  of  smallpox  were  received  in 

^J^y  Fazakerley  Hospital  duriug  the  two  months,  16th  March  -10th  May, 
1902  (fortnights  8-11).  No  further  cases  were  admitted  there 
until  December  of  the  same  year,  when,  between  10th  and  20th, 
57  acute  cases  were  admitted  to  the  institution.  To  this  date  one 
house  only  in  the  special  hospital  area  within  one  mile  of 
Fazakerley  Hospital  had  been  invaded  by  smallpox.  The  number 
of  houses  inside  the  Fazakerley  Hospital  special  area  is,  however, 
small,  and  hence  the  invasion  rate  shown  in  its  relationship  to 
10,000  houses  necessarily  appears  in  Diagram  I.  by  long  columns. 
On  account  of  the  insignificant  figures  concerned,  no  great  stress 
is  to  be  laid  upon  rates  on  the  area  within  one  mile  of  Fazakerley 
Hospital  in  comparison  with  incidence  of  smallpox  elsewhere  in 
Liverpool.  As  a  matter  of  fact  not  more  than  33  houses  were 
invaded  by  smallpox  in  the  whole  of  the  two  years  under  con- 
siderdtion.  Nevertheless,  the  fact  remains  that  the  opening  of 
this  hospital  for  the  reception  of  a  plurality  of  acute  cases  of 
smallpox  was  followed  at  once  by  definite  incidence  of  smallpox 
on  dwellings  within  a  mile  of  the  hospital,  an  area  on  the  confines 
of  Liverpool  in  which,  with  the  single  exception  noted,  no  smallpox 
cases  had  previously  occurred.  Moreover,  until  the  total  number 
of  cases  in  the  whole  of  Liverpool  dropped  to  very  small  numbers, 
a  special  incidence  of  smallpox  on  this  hospital  area  continued 
to  be  manifested. 

It  was  indeed  in  this  hospital  that  all  cases  of  smallpox  which 
occurred  towards  the  end  of  the  epidemic  were  isolated,  and  it  is 
noteworthy  that  at  the  time  when  smallpox  had  ceased  to  occur 
in  the  other  hospital  areas,  such  smallpox  as  Liverpool  continued 
to  suffer  was  to  be  found  mainly  in  the  neighbourhood  of 
Fazakerley  Hospital. 

The  incidence  of  smallpox  in  separate  sections  of  each  special 
hospital  area  has  now  to  be  considered. 

For  fortnights,  1  to  26 — i.e.,  from  8th  December,  1901,  to 
6th  December,  1902 — cases  of  smallpox  were  (with  the  exception 
already  alluded  to  of  eight  cases  removed  to  Fazakerley  Hospital) 
all  of  them  treated  in  the  Priory  Road  Hospital.  In  this  period 
houses  situated  within  one  mile  of  the  Priory  Road  Hospital 
suffered  a  greater  incidence  of  smallpox  than  the  rest  of  the 
houses  in  Liverpool,  including  the  other  two  hospital  ^'  special  *' 
areas.  Further,  within  this  mile  circle  the  houses  situated  within 
half  a  mile  of  the  hospital  show  a  greater  rate  of  invasion  by 
smallpox  than  do  the  houses  within  three-quarters  of  a  mile  of  the 
hospital,  and  this  latter  rate  is  again  greater  than  that  for  the 
houses  within  the  mile  circle  of  the  hospital.  The  figures  are 
shown  in  the  accompanying  table. 
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Tablb  III.,  showing,  per  10,000  Honsefl,  and  for  the  period 
8th  December,  1901,  to  6th  December,  1902,  houBee  invaded 
by  Smallpox  in  areas  respectively  within  one  mile,  within 
three-quarters  of  a  mile,  and  within  half  a  mile  of  the  Small- 
pox Hospital  at  Priory  Road.  The  corresponding  rate  for  the 
rest  of  the  City  (inclnding  the  two  hospital  areas  of  the  Park 
Hill  and  Fazakerley  Hospitals)  is  given  for  comparison  : — 


Period  during  which  Priory 
Boad  Hospital  was  alone 

Priory  Boad  Hospital  Area ; 

HouHe  invasion,  per  10,000 

houses,  within— 

House  invasion  per  10,000 

houses  in  rest  of  City  of 

Liverpool,  including  the 

Hospital  Areas  of  Park  Hill 

and  Fazakerley  Hospitals. 

lued  for  reception  of  Acute 
Snmllpox  patients. 

Imile 

of  the 

Hospital. 

1 

f  mile       i  mile 

of  the        of  the 

Hospital.  Hospital 

8th    Deoember,    1901,   to 
6th  Deoember,  1902. 

27-6 

33-3 

6«-l 

16-0 

Thus,  whereas  the  invasion  rate  was  only  160  per  10,000 houses 
in  the  City  outside  the  Priory  Road  Hospital  area,  it  was  '^7*6  on 
houses  situate  within  one  mile  of  the  hospital,  more  than  double 
the  rate  for  the  City  within  three  quarters  of  a  mile  of  the  hospital, 
and  more  than  four  times  the  City  rate  within  half  a  mile  of  the 
hospital. 

The  next  succeeding  period,  7th  December,  1902,  to  20th  June, 
1903,  was  one  of  full  activity  at  all  three  smallpox  hospitals.  The 
data  in  regard  to  the  several  sub-divisions  of  each  of  the  hospital 
areas  during  successive  fortnights  (27-40)  are  shown  in  detail  in 
Table  11.  Inking  for  this  period,  and  in  respect  of  all  three 
hospitals  together,  the  inhabited  areas,  respectively,  J,  ^,  J,  and  1 
mile  from  hospital,  the  following  figures  are  obtained  : — 

Tablb  IV.,  showing  per  10,000  Houses,  and  for  the  period 
7th  December,  1902,  to  20th  June,  1901^,  Houses  invaded  by 
Smallpox  in  areas  respectively  within  one  mile,  within 
three-quarters  of  a  mile,  within  half  a  mile,  and  within  a 
quarter  of  a  mile  of  one  or  other  of  the  three  Smallpox 
Hospitals  (Priory  Road,  Park  Hill,  and  Fazakerley).  The 
corresponding  rate  on  the  Houses  for  the  rest  of  the  City 
ootside  the  one  mile  Hospital  areas  is  given  for  comparison. 


Period  during  which  all 
three  Haepitals  were 
OMd  for  reception  of 

The  Three  Hospital  Areas ;  House  invasion, 
per  lO.tXX)  honses,  wlthin- 

House  invasion 
per  10,000  houses  of 

1  Mile  of 
the  Three 
Hcspitals. 

f  Mile  of     1  Mile  of 
the  Three   the  Three 
Hospitals.  1  Hospitals. 

^  Mile  of 
the  Three 
Hospitals. 

houses  situate  in 

the  rest  of  the 

City  of  LiverpooL 

7tii  Deoember,  1902, 
to  iOUi  Jmie,  1903. 

114-7 

12S-8 

222-3 

416-2 

86-9 

Arp.A,Na 

OnSnoaUpo 
and  SmaUp* 
Hoepitatoa^ 
Liverpool, 
1002-3;  by 
Dr.  -^ 


AVP.A«NO.10. 

On  Snmllpox 
and  Smallpox 
Hospitals  at 
Liverpool, 
1902-3;  by 
Dr.  Reeoe. 
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The  contrasts  exhibited  in  Table  IV.,  thongh  not  relatively  so 
great  as  those  shown  in  Table  III.,  aro  nevertheless  sufficiently 
incJicative  of  nnfavonrable  influence  of  these  hospitals  on  the 
houses  in  their  neighbourhood. 

A  zone  by  zone  study  of  the  behaviour  of  smallpox  within 
Hospital  special  areas,  after  the  fashion  adopted  in  previous 
reports  to  the  Board,  not  only  fully  confirms  the  indications 
already  adduced  but  goes  far  to  suggest  graduation  of  smallpox 
incidence  from  centre  to  periphery  within  the  Hospital  areas  to  a 
distance  of  at  l<^ast  half  a  mile.  Briefly,  the  results  of  such 
study  are  embodied  in  the  following  tabular  statements  and  in 
Diagram  II. 


Priory  Road  Smallpox  Hospital, 

8th  December,  1901,  to  6th  December,  1902. 
Houses  invaded  per  10,000  Jiouses  in  each  instance. 


Zones. 

in  the 
Zone.  86). 

i-4mile 

(Houses 

in  the 

Zone,  1,970). 

in  the 
Zone.7;K7). 

f-lmile 

(Houses 

in  the 

Zone.  12.418). 

All  the  rest  of 

the  City 

of  Liverpool 

(Houses  114.476). 

Invaded  honses  ... 

— 

71-07 

23-43 

23-37 

16-00 

All  Three  Smallpox  Hospitals. 

7  th  December,  1902,  to  20th  June,  1903. 

Houses  invaded  per  10,000  houses  in  each  instance. 


Zones. 

O-imile 

(Houses 

in  the 

Zone.  286). 

Hmile 

(Houses 

in  the 

Zone.  4.393). 

Hmile 

(Houses 

in  the 

Zone.  12.201). 

f.1  mile 

(Houses 

in  the 

Zone,18W). 

All  the  rest  of 

the  City 

of  Liverpool 

Outside  the 

Three  Hospital 

areas 
(Houses  100.969). 

Invaded  houses   ... 

416-2 

•211-6 

92-6 

102-2 

85-9 

Diagram  II. 

lowiMG  in  SUCCESSIVE  plrioos.Oecember  1901  TO  November  ld03.TH£  INCIDENCE  of  Small  Pox 

IfASION.PER  IODOOnOUSES  IN  EACH  INSTANCE,  IN  THE  SEVERAL  AREAS  WITHIN  ONE  MILE   OF 

veRPooL  Small  Pox  Hospitals. and  on  certain  sub-divisions  of  those  areas  .   For 
IRPOSES  OF  comparison  the'invasion  rate''in  each  period  of  the  houses  op 
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Park  Hill  Smallpox  Hospital  Alone.* 

7th  December,  1902,  to  20th  June,  1903. 

Houses  invaded  j)er  10,000  houses  in  each  instance. 


app.a,no.1( 

On  Smallpox 
and  Smallpos 
Hospitals  at 
Liverpool. 
1908-3:  by 
Dr.  Reece. 


Zones. 

04mUe 

(Houses 

in  the 

Zone,  171). 

HmUe 

(Houses 

in  the 

Zone,  2,260). 

MmUe 

(HouseH 

in  the 

Zone,  4,563). 

f-lmUe 

(Houses 

in  the 

Zone.  6,817). 

All  the  rest  of 

the  City 

of  Liverpool 

Outside  the 

Three  Hospital 

Areas 
(Houses  100,969). 

Invaded  hoQBefl  ... 

626-3 

331-6 

146-8 

158-4 

85-9 

•  Sfe  Diagram  XL 

In  the  case  of  Fazakerley  Hospital,  the  number  of  dwellings 
within  the  mile  area  is  not  sufficiently  large  to  enable  rates  for  the 
several  zones  to  be  contrasted  with  any  degree  of  confidence ;  the 
Dumber  of  newly  invaded  dwellings  in  the  four  zones  (respec- 
tively 0,  2,  7,  and  10),  during  the  lasc  half  of  the  year  1903,  when 
Fazakerley  alone  of  Liverpool  hospitals  was  in  use  for  acute  cases 
of  smallpox  are  represented  by  rates  as  follows  : — 


Fazakbrley  Smallpox  Hospital. 

2lst  June  to  1th  November,  1903. 

Houses  invaded  per  10,000  Jiouses  in  each  instance. 


Zoom, 

04  mile 

(Houses  in 

Zone,  9). 

M  mile 
(Houses  in 
Zone,  166). 

H  mile 
(Houses  in 
Zone.  3»1). 

1-1  mile 
(Houses  in 
Zone,  867). 

All  the  rest  of 

the  City 

of  Liverpool 

Outside  the 

Three  Hospital 

Areas 
(Houses  100,969). 

hiTided  booaes  ... 

— 

120-6 

183-8 

116-4 

8-7 

Within  one  mile  of  the  Fazakerley  Hospital  are  the  Cottage 
Homes  of  the  West  Derby  Union,  wherein  the  inmates  are  all 
Taociiiaied  and  revaccinated.  No  case  of  smallpox  occurred  in 
these  homes  during  the  period  embraced  by  this  Report. 
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App.A«No.io.        On  consideration  of  all  the  facte  here  recorded,  there  can  be 
Oo8mi[upox     no  question  as  to  the  conclusions  to  be  arrived  at.     Namely, 

mSS^Y  (1.)  Inhabited  areas   within  a  mile  of    each  of    the   three 

Dr.Baeoe.  Liverpool     smallpox    hospitals    have    suffered    moie 

severely  from  smallpox  than  the  city  as  a  whole. 

(2.)  Exceptional   incidence  of  smallpox  within  these  areas 
•  has   corresponded   in  point  of  time  with  the  use  of 

these  hospitals  for  the  treatment  of   acute  smallpox 
cases. 

(3.)  Broadly  speaking,  within  these  hospital  areas  the  dwell- 
ings nearer  to  hospital  have  sustained  a  far  heavier 
incidence  of  smallpox  than  those  further  away. 

The  above  experience  is  most  conspicuously  illustrated  in 
respect  of  Park  Hill,  a  large  hospital  receiving  many  smallpox 
patients  at  the  height  of  the  epidemic  (Diagram  II.).  But  it  is 
also  shown  in  the  case  of  the  smaller  Priory  Road  Hospital, 
particularly  in  the  earlier  months  of  the  epidemic  when  this 
hospital  alone  was  used  for  smallpox  isolation.  Similarly  it  is 
indicated  in  the  case  of  Fazakerley  Hospital,  which  being 
situated  in  a  much  more  sparsely  populated  district  than  Priory 
Road  or  Park  Hill  Hospitals,  affords  data  of  comparatively  leas 
value  in  this  connexion  than  the  other  hospitalB. 

Looking  to  all  the  circumstances  which  have  come  under  review 
I  am  compelled  to  consider  that  the  influence  of  these  hospitals 
has  been  responsible  in  material  degree  for  the  considerable  and 
sustained  prevalence  of  smallpox  in  Liverpool  in  1902-3. 
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No.  11. 

Mbmorahdum    prbparbd    by  the    Medical    Officer    and  app.ajj«.] 

Circular   issued  by  the   Local  Government   Board  Memoraodvn 

in   1904  relating   to  Questions  affecting  the    Public  SS^^^iSoi 
Hbalth. 


A.  Mbmorandum  :— 

Memorandum  on  the  Circumstances  under  which  the  Closing 
of  Public  Elementary  Schools  or  the  Exclusion  there- 
from of  particular  Children  may  be  required  in  order 
to  prevent  the  Spread  of  Disease.    (August,  1904.) 


B.  ClBOULAR  :— 

Seizure  and  Condemnation  of  Tuberculous  Meat.  To  Coun- 
cils of  Metropolitan  and  other  Boroughs,  and  of  Urban 
and  Rural  Districts.    (7th  September,  1904.) 


Memorandum,  prepared  in  the  Medical  Department^  on  the 
CircumBtances  under  which  the  Closing  of  Public  Elementary 
Schools  or  the  exclusion  therefrom  of  particular  Children 
may  be  required  in  order  to  prevent  the  Spread  of  Disease. 


1.  It  ifl  attempted  in  these  notes  to  bring  together  the  information  in  the  objecteol 
potMHeion  of  the  Local  Government  Board,  derived  from  the  reports  of  the  mem^randni 
Board's  own  Medical  Inspectors  and  of  local  Medical  Officers  of  HeiUth,  respect- 
ing  tdhool-doenre  and  exclusion  from  school  as  precautions  against  infection, 
wnh  a  Tiew  to  indicate  the  beet  means  of  preventing  the  spread  of  disease  by 
Mbool  childrai  among  their  fellows,  while  avoiding  any  nnnecessarj  inter- 
mp|lim  cf  tlie  woris  of  education. 

S.  In  the  Ooda  of  Regnlatdons  issued  by  the  Board  of  Education  in  1904,  the  Begolations  < 

fUlowing  Arfekde  (Art.  67)  prescribes,  as  one  of  the  general  conditions  required  Boaid  of 

to  be  fulfilled  by  a  Public  Elementary  School  in  order  to  obtain  an  annual  Bduoatioa. 
Pturliamentazy  grant,  that— 

"  If  tlie  Saaiteiy  Authori^  of  the  District  in  which  the  school  is  situated,  or 
any  two  meoibera  thereof  acting  on  the  advice  of  the  Medical  Officer  of  Health, 
leqidn  either  the  dloanre  of  the  school  or  the  exclusion  of  certain  children  for 
»  mcified  tinie^  with  a  view  to  preventing  the  spread  of  disease  or  any  danger 
lo  Malth  likely  to  ariae  from  the  condition  of  the  school,  such  requirement  must 
tl  OBoe  be  oompUed  with,  but  after  compliance  appeal  may  be  made  to  the 
Boeid  (of  Wimirtiim)  if  the  requirement  ie  considered  unreaeonable.*' 


APP.  A,  No.  11. 

Memorandum 
and  Circular 
imued  in  1901 


Diaoaooo 
princli>ally 
requiiing 
action. 


Exclusion  of 
scholars: 


from  infected 
houses, 


from  particu- 
lar locaUties. 
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Article  45  (b)  preecribee  that  **if  there  has  been  a  closare  under 
**  medical  authority,  or  for  any  other  unayoidable  caofie,  the  number 
"  of  meetings  required  (400  a  year)  is  proportionately  deoreaeecL" 

(The  *'  medical  authority,"  referred  to  in  this  Article  is  not  necessarily  that  of 
the  Medical  Officer  of  Health.) 

8.  The  diseases  for  the  prevention  of  which  school  closure,  or  the  exclusion 
of  particular  children,  will  1)e  required  are  principally  those  which  spread 
by  infection  directly  from  person  to  person,  such  as  diphtheria,  scarlet  fever, 
measles,  whooping-cough,  epidemic  influenza,  small-pox,  and  rdtheln.  More 
rarely,  the  same  questions  arise  in  connexion  with  enteric  fever  and  diarrhoeal 
diseases,  which  spread  not  so  much  by  direct  infection  from  person  to  person 
as  indirectly  through  the  agency  of  local  conditions,  such  as  infected  school 
privies. 

4.  It  will  be  seen  that  Article  57  quoted  above  confers  upon  sanitary 
authorities  an  alternative  power  with  respect  to  public  elementary  schools. 

(A.)  To  cause    particular   scholars  to  be  for  a  specified  time  excluded 
from  attendance,  or 

(B.)  To  require  the  school  to  be  closed  for  a  specified  time. 

6. — A.  Firntj  as  to  exrluaiou  front  school  ofparticvlnr  scholars. — Here  it  will  be 
convenient  to  consider  the  circumstances  under  which  the  requirements  of  the 
public  health  will  be  satisfied  by  the  less  severe  measure  of  the  exclusion  from 
school  of  particular  children. 

(a.)  It  may  be  laid  down  as  a  universal  principle  that  all  children  snifering 
from  any  dangerous  infectious  disorder  (t.«.,  of  a  nature  dang^erous  to  some  of 
the  persons  attacked  by  it,  however  mild  in  ot^er  oases)  should  be  excluded 
from  school  until  there  is  reason  to  believe  that  they  have  oeased  to  be  in  an 
infectious  condition  (see  sectioii  126  of  the  Public  Health  Act,  1876). 

(b,)  Furthermore,  as  it  is  rarely  possible  to  provide  effectual  separatioD  of 
the  sick  from  the  healthy  within  the  homes  of  children  of  the  class  attending 
public  elementary  schools,  it  must  commonly  be  necessary  that  all  children  of  an 
infected  household  should  be  excluded  from  school ;  first,  because  otherwise  such 
children  might  attend  school  while  suffering  from  the  disease  in  a  latent  form, 
or  at  an  unrecognized  stage,  and,  secondly,  because  it  is  known  that  infection 
may  attach  itself  to,  and  be  conveyed  by,  the  clothes  of  a  person  living  in  an 
infected  atmosphere,  even  though  the  peraon  himself  remain  unaffected.  The 
same  considerations  will  sometimes  make  it  desirable  to  prohibit  the  attendance 
at  school  of  all  children  from  a  particular  street  or  hamlet. 

In  the  case  of  infectious  diseases  involving  little  or  no  danger  to  life, 
such  as  mumps  or  skin  diseases,  school  interests  may  be  more  particularly 
considered,  in  such  case,  however,  it  will  usually  be  well  for  the  Medical 
Officer  of  Health  to  advise  the  managers  to  prohibit  the  attendance  of  every 
child  while  in  an  infectious  state. 


Closing  of 
schools: 


when  to  be 
required. 


6. — B.  Secondly,  as  to  th/t  closing  of  so/uwls. — This,  by  more  seriously  interfering 
with  the  educational  work  of  a  district,  is  a  much  more  grave  step  for  a  sanitary 
authority  to  take  than  to  direct  the  exclusion  of  particular  scholars.  It  is  a 
measure  that  seldom  ought  to  be  enforced,  except  under  circumstances  involving 
imminent  risk  of  .an  epidemic,  nor  even  then  as  a  matter  of  routine  nor  unless 
there  be  a  clear  prospect  of  preventing  the  propagation  of  disease  such  as  could 
not  be  looked  for  from  less  comprehensive  action. 

The  mere  fact  that  in  an  epidemic  many  of  the  sufferers  are  school 
children  does  not  necessarily  show  that  the  disease  was  caught  at  school ; 
but  the  school  may  with  probability  be  regarded  as  spreading  infeotion  if  in 
a  large  majority  of  households  attacked  the  first  case  be  a  child  attending 
school ;  and  with  still  greater  probability  if  a  number  of  children  living  at 
a  distance  from  one  another,  and  with  no  circumstances  in  common,  exoepc 
that  they  attend  the  same  school,  should  be  simultaneously  attacked,  and  if 
it  can  be  ascertained  that  a  child  or  teacher  in  an  infections  state  has 
actually  been  attending  the  school. 
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7.  Bj  Article  18  (6)  of  the  Boaid's  Order  of  28id  March,  1891,  the  Medical  app.  A.  Ka  1 
Ollloer  of  Health  on  the  oocaBion  of  an  outbreak  of  dangerous  infeotioof  dieeAse  Mfimn^^nii 
ie  to  adyiee  the  persone  competent  to  act  as  to  the  measnres  to  be  taken  to  prevent  ondCiroular 
the  extension  of  the  disease.  If,  therefore,  he  finds  that  the  children  of  infected  imued  in  19M 
households  are  attending  school,  he  shoald  send  notice  of  the  fact  to  the  school-  Duty  of 
master,  and  giTC  such  advice  as  appears  to  him  to  be  necessary  with  regard  to  ^^^.^''^^ 
tlie  exclusion  of  the  children  from  school,  and  as  to  the  time  for  which  such  w^^infeo- 
exduaion  should  continue.  tioiu  disease 

occurs. 
Where  the  number  of  children  to  be  excluded  is  small,  and  the  schoolmaster 
acts  on  the  advice  of  the  Medical  Officer  of  Health,  it  may  not  be  necessary  to 
take  formal  action  under  Article  57  of  the  code;  but  where  the  number  of 
ohfldren  whom  it  is  desirable  to  exclude  from  school  is  such  as  is  likely 
■eriouslj  to  diminish  the  average  attendance,  or  where  the  advice  of  the 
Medical  Officer  of  Health  is  not  followed,  and  there  is  danger  of  the  disease 
spreading  by  means  of  the  school,  notice  for  the  exclusion  of  the  children  in 
question  should  be  made  in  accordance  with  the  requirements  of  Article  57. 

The  attention  of  school  attendance  officers  and  of  schoolmasters  should  ^j^  which 
also  be  drawn  to  the  following  considerations.  Frequently  they  themselves  schoolinaster 
will  obtain  the  earliest  information  of  the  occurrence  of  infectious  disease  ^^  others  ca 
among  scholars,  and  it  is  most  desirable  that  such  officer  or  master  should  ^^®* 
without  delay  communicate  the  facts  to  the  Medical  Officer  of  Health* 
Abeenoe  of  any  child  from  school  on  the  plea  that  it  is  suffering  under 
one  of  the  before-mentioned  diseases,  and  absence  of  several  children  of 
one  family  from  school  at  the  same  time,  no  matter  what  name  be  given 
to  the  complaint  that  keeps  them  at  home,  should  be  reported  to  the 
health  officer.  In  practice  it  has  been  found  that  this  notification  of 
afaeenteee  has  materially  aided  the  local  health  officer  in  taking  measures 
for  the  Buppression  of  infectious  disease,  to  the  advantage  alike  of  the 
diatriot  and  of  the  school.  Furthermore,  schoolmasters  may  properly  be 
asked  to  take  note,  especially  when  an  epidemic  threatens  or  is  present, 
of  symptoms  occurring  in  any  of  their  scholars  that  may  indictate  the 
oommenoement  of  disease,  febrile  in  nature.  Besides  heat  of  skin,  such 
symptoms  are  shivering,  headache,  and  languor,  especially  if  commencing 
suddenly,  vomiting,  rashes  on  the  skin,  and  sore  throat.  When  scarlet  fever 
or  diphtheria  is  about,  every  trace  of  sore  throat  should  be  looked  upon  as 
suspicious.  In  any  case  where  such  symptoms  are  observed,  the  safest 
oourse  will  be  to  exclude  the  child  from  school  until  assurance  can  be  had 
that  it  may  attend  school  without  harm  to  itself  or  danger  to  other  scholars. 

8.  As  regards  ddPlstion  of  exclusion  from  school  of  particular  children,  the  Exclusion  of 
time  to  be  specified  will  vary  in  different  diseases  and  different  cases,  and  in  this  particular 
matter  the  sanitary  authority  will  doubtless  be  guided  by  the  advice  of  their  scholars ; 
Medical  Officer  of  Health.  duration  ot 

Medical  officers  of  health,  having  to  specify  a  time  during  which  any  Consideration 
*    tbholars  are  to  be  excluded  from  attendance  at  any  school,  should  have  which  should 
regard  as  far  as  practicable  to  the  circumstances  of  the  particular  scholars  p^jfj^   ® 
sufTering  from  infectious  disease  or  living  in  infected  households.    Not  only 
the  nature  of  the  infection  and  the  length  of  illness,  but  the  environments 
of   the   individual    as  affecting  the  retention   of   infection  will  deserve 
oanaideration.     The  period  of  exclusion,  for   example,  will    need  to  be 
different  according  to  Uie  conditions  of  a  patient*s  lodgment,  according  to 
the  sufficiency  of  the  separation  that  can  be  effected  between  a  patient  and 
excluded  scholars,  and  according  to  the  opportunities  of  effectual  disinfection 
that  can  be  afforded  to  the  household.    Thus  a  hard  and  fast  rule,  such  as 
has  been  laid  down  in  some  districts  where  scarlatina  has  been  present,  that 
no  child  shall  go  to  school  from  an  Infected  house  for  three  months  after 
the  disease  has  begun  in  that  house,  is  not  to  be  commended.    It  is  indeed 
pcesible  that  under  the  circumstances  of  a  particular  household,  a  child 
oonvaleeoent  from  scarlatina  or  living  in  the  same  house  with  convalescents 
slumld  not  in  the  interests  of  other  children  be  permitted  to  return  to  school 
untfl  after  so  long  a  period  as  this  ;  but  the  same  ought  not  to  be  assumed 
of  all  households  in  the  district  that  may  be  invaded  by  scarlatina.    The   period  of 
bettor  plan  would  be  for  the  sanitary  antiority  to  secure,  during  a  shorter   exclusion  maj 
period,  the  exclusion  of  individual  sick  persons  and  their  housemates  from  5|5ew  noSSa 
Mhool ;  apd  when  that  period  is  about  to  expire  to  cause  fresh  inquirv  to  be     ^  ^ 

made  ae  to  the  expediency  of  furUier  exclusion,  and,  if  found  requisite  in 
parUoiilar  oaaee,  to  cause  fresh  notice  to  be  given  to  the  school  managers. 
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And  Crifeulrtf 

Whetber  ox- 

ctofiloij  or 
school  cJofture 
to  b«  pneferi ed. 


9.  In  <3ecldlii^  whetlijQr  on  outibreak  of  i&fectioiiB  diB^aae  ftmonf  e&lld^fi'of 
school  ag®  ^^y  ^  l>^t  ocuobftted  bj  clodsff  th^  •ohool,  or  whether  it  wiU  sfuf^oe  m 
exclude  the  children  of  mf acted  hotueholdf,  the  two  moat  important  poiiit» 
t©  btj  oonsidered  are  i — 

{a J)  Th#  oompleteneeB  aod  promptne^B  of  the  information  reoeired  hj  the 
oSoersof  th^eAnitary  authority  reflpecting  theoocmmsnoe  of  infectioua 


Wlien  excla- 
■toEi  eiyitem  to 
be  preferred. 


in  rtiml 
dliU-icKg, 


In  pdnuloQS 


loc&Uii 


(j&O    The  opportunities  wliich  exist  for  iufcerooorse  between  the  cbildren  of 

different  honsebotda  elsewhere  than  at  flchool. 

10,  (ji.}  The  more  prompt  and  fnLl  the  knowledge  of  cases  ot  imfectaonfl 
dieesAe  that  the  f^anitary  authority  are  able  to  obtain »  the  better  will  be  the 
prospect  of  ehecking-  Ruch  dii-ea»e  by  keeping  away  from  school  the  children  of 
infected  houaeholda,  and  the  Less  will  be  the  neoeeaitv  for  closing  sehoola.*  If 
the  osam  be  fewr  in  Qumber^ainJ  their  origin  known^' the  escluaion  from  school 
of  the  ybildreu  of  infected  hoapeholda  wilt  probably  suffice,  but  this  meamfe 
will  fail  where  there  are  many  nndijoorered  or  nnrgoQgniied  eases,  or  where  tliie 
known  oentres  of  infecticai  arc  very  numerotw. 

Commonlf,  the  fail  me  of  carefully  considered  maaflnres  of  exolu^ion  ta  stay 
the  spread  of  an  epidemjc  which  shows  a  special  inoideuoe  upon  school  childjeo, 
may  be  regarded  aa  pointing  to  tlie  oontinned  attendance  at  school  of  cMldrfm 
with  the  prevalent  disease  in  a  mild  or  nnreoognixed  form,  and  a  strong  caa4 
will  appear  for  the  closing  of  sehook. 

If  by  reason  of  the  absence  or  exclusion  of  a  ooneiderable  nnmber  of  ohitdren, 
the  atiendanoe  at  a  i^cho^il  be  greatly  rednoed,  it  may  be  found  better  to  oloee  it 
altogether.  This  is  especially  apt  to  occur  in  the  case  of  epidemics  of  measles^ 
a  disease  which  is  rery  infections  in  the  early  stages,  before  the  ohaiactsristio 
raeh  baa  appeared,  and  while  the  symptoms  resemble  those  of  a  commoa  oold. 

11.  ik)  The  second  material  oonsideratiou,  in  deciding  as  to  the  desirability 
of  closing  schools  during  the  prevalcDee  of  infections  diaea^,  is  the  amount  cf 
opportunity  for  intercommunioation  between  the  members  of  di^erent  houne- 
holds  elsewhere  than  at  schooL  In  sparsely  populated  rural  districts^  where 
the  children  of  different  households,  or  of  separate  hamlets  rarely  meet  exoept  at, 
or  on  their  way  to,  the  Tillage  gchool,  the  closing  of  the  Behool  ia  likely  to 
be  effectual  in  checking  the  spread  of  disease.  It  Is  lem  likely  to  be  useful 
in  a  town  or  compact  village  (partionlarly  where  honaes  are  sub-let  and  yards 
are  in  common),  where  the  children  of  different  honseholds^  when  not  at  school i 
spend  their  time  in  playing  together,  aud  often  run  iu  aud  out  of  ^h  other's 
houses.  But  it  must  bft  remembered  that  children  when  at  play  out  of  doors 
are  brought  into  much  less  close  assoQiation  with  eaoh  ol^er  than  when  iu 
school. 

In  rural  districts,  where  epidemic  diseases  are  less  frequently  prevalent^  school 
closing  may  be  required  as  an  exceptional  measure  to  meet  an  exceptional 
state  of  things.  As  regards  more  populous  places,  it  must  not  be  forgotten, 
that  if  schools  were  to  be  closed  whenever  an  tnfections  disease  was  prevalent, 
there  are  many  places  where  schoole  would  hardly  ever  be  open. 

It  will  sometimes  be  neocBsary  to  close  a  school  for  a  day  or  two  to 
allow  of  the  rectification  of  Baaitary  defects  of  a  nature  to  extend  diseaaei  or 
in  order  that  the  school  may  b*?  disixLfectdd  or  purified.  It  has  happened 
that  infectious  sickness  in  the  master's  family  has  forbidden  the  attendance 
ol  toholars.  These  more  temporary  and  occ^^ional  closures  of  schoola  art 
oontemplatid  in  the  Education  Code,  and  are  to  be  regarded  as  having  a  real 
Importance  of  their  own. 

)  2.  In  places  where  there  ore  leveral  pubUo  elementary  school?,  if  an  outbreak  of 
infectious  diaease  be  eonflned  to  the  schoLaro  of  one  particular  school ^  it  may 
be  sullicieut  to  close  that  achool  only  But  wheiB  different  ichoola  hare  all 
appeared  to  aid  in  the  i^ipread  of  disease  (though  perhaps  to  an  unequal  extent) 
the  sanitary  authority  may  consider  it  udnsable  that  all  should  be  closed  leat 
children  in  an  lufectious  state  who  previously  attended  the  sehooLi  that  at« 
closed,  should  be  lent  to  others  that  might  remain  open. 


*  Informatlou  obtaluable  under  the  lafectiouA  Di^e^^sf  (HottflaLllou)  Ag%,  1 
Rpe<HaIl7  useful  In  tbJs  4)r«0U<^n, 


»,  wlU  bv 


l«l 


It  miifll  be  rBiiiembDred  that  Banilary  ftathorities  have  no  power  in    ▲pp.A.No.IL 
of  Sirnday  SohooJe,  <^  other  priyate  sdiooU :  exoept  in  so  far  as  ^^m^^^^um 

aAdGinniutf 
iMuediAlBDI., 


maj  oontraTene  leotion  91  (5),  eeotion  126,  or  other  proyieion  of  the 
Pnblio  Health  Aot,  1876;  but  it  will  often  be  expedient  to  invite  the 
oo-operation  of  managers  of  suoh  schools  in  efforts  for  seonring  the  publici 
healthu  Eiperienoe  shows  that  they  are  nsaally  ready  to  defer  to  the 
lepmentatioDB  of  the  authority  responsible  for  the  public  health  of  the 
distriot. 

IS.  The  Medidal  OflBoer  of  Health  has  not  power  to  order  the  dosing  of 
a  idhool;  his  fonotion  in  this  respect  is  advisory  only.  Reports  of  Medical 
Officers  of  Health  to  sanitary  authorities,  advising  the  closure  of  a  school  or 
tohoola  in  any  district,  are  to  be  treated  as  **  special "  reports  within  the  meaning 
of  the  General  Order  of  the  Local  Government  Board  of  March  23rd,  1891,  and 
oofdee  of  them  are  required  by  Article  13  (i&)  &nd  (16)  of  that  Order  to  be  sent 
to  the  Board,  and  to  the  County  Council.  These  reports  should  state  the  grounds 
npon  whioh  the  Medical  Officer  of  Health  advocates  the  closure  of  the  school 
or  sohools  in  pref^renoe  to  the  exclusion  of  particular  scholars. 

14.  AU  notioes  of  the  sanitary  authority  for  the  closing  of  Public  Elementary 
Schoola  should  be  addressed  in  writing  to  the  managers,  and  should  state  the 
gnranda  on  whioh  the  dosing  is  deemed  necessary. 

All  such  notices  shall  specify  a  definite  time  during  which  the  school 
is  to  remain  doeed ;  this  should  be  as  short  a  period  as  can  be  regarded  as 
eoffldng  on  sanitary  gprounds,  since  a  second  notice  may  be  given  before  the 
expiration  of  the  &rst,  if  it  should  be  found  necessary  to  postpone  the 
re-opening  of  a  school.  The  managers  of  schools,  after  complying  with  the 
TeqaixementB  of  the  sanitary  authority,  have  the  right  of  appeal  to  the 
Board  of  Bdnoation,  if  they  consider  any  notice  to  be  unreasonable. 


Sunday  and 

private 

Bchools. 


Duty  of 
Medical  Officer 
of  Health  as  to 
reporting. 


Grounds  for 
action  to  be 
stated. 


Notices  requir- 
ing closure  of 
BchoolH. 

Notices  to 
specify  deflniio 
porioib. 


Aiigiut»1904 


W.  H.  POWEB. 


B. 


Cireulmr, 

OmMeilt  of  MdropdUan  and 
Mer  Bmnmthi,  and  of  Urban 
and  Bural  DiHrieU. 


Skizurs  and  Condkmnation  of  Tuberculous  Meat. 


to. 


Local  Government  Board, 

Whitehall,  S.W., 

7th  September,  1904. 


I  AM  directed  1^  the  Looal  Government  Board  to  state  that  they  have 
)mA  under  oonsidwation  the  Report  of  the  Select  Committee  of  the  House 
of  GomnKinfl  on  the  Tnberouloeis  (AnimalB)  Compensation  Bill,  1901,  in  which 
lefecenoe  ia  made  (a)  to  the  variety  of  practice  alleged  to  exist  with  regard  to 
the  amonnt  of  tabercnlar  d^xisit,  the  existence  of  which  in  a  carcase  is  held 
to  \fuMf  its  total  condemnation ;..  and  (fi^  to  complaints  made  by  butchers  as  to 
the  in}iii7  CMind  to  them  by  their  prosecution  in  open  court  for  having 
tnhirnnloni  meat  npon  their  premises. 

11909  ^^ 
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APP.  A.N0.1L      With  regard  to  (a)  it  appeftra  to  the  Board  to  be  meet  desirable  that  there 

^      — .         ehotad  be  uniformity  in  tke  praotice  of  Heat  Inspeotors  in  dealing  with  the 

^^!S^^    oarcasee  of  oattle ;  and  they  have  already  on  two  oooasions,  via.,  in  their  Cironlar 

olned  in  1904.     letters  of  the  llth  Maroh,  1899,  and  6th  September,  1901,  set  ont,  and  urged  the 

obeerranoe  of,  the  principles  laid  down  by  the  Royal  Gommission  on  Tnbercolosgs 

in  their  report  of  1898  with  respeot  to  the  degree  of  tnbercnlar  disease  which 

should  oanse  a  carcase  or  part  thereof  to  be  seised.    The  Royal  Commission 

stated  as  follows : — 

'*  We  are  of  opinion  that  the  following  principles  should  be  obeerred  in 
the  inspection  of  tabercnlous  carcases  of  oattle : — 

(a)  When  there  is  miliary  tuberculosis  of  ^ 
both  Inngs. 

(V)  When  tuberculous  lesions  are  present 
on  the  pleura  and  peritoneum. 

(«)  When  tuberculous  lesions  are  present 
in  the  muscular  system,  or  in  the 
lymphatic  glands  embedded  in  or 
between  the  muscles. 

•  (d)  When  tuberculous  lesions  exist  in  any 

part  of  an  emaciated  carcase. 

(a)  When  the  lesions  are  opnfined  to  the^ 
lungs  and  the  thoracic  lymphatic 
glands. 

(()  When  the  lesions  are  confined  to  the 
liver. 


The  entire  carcase  and 
all  the  organs  may  be 
seized. 


(0)  When  the  lesions  are  oonfined  to  the 
pharyngeal  lymphatic  glands. 

(d)  When  the  lesions  are  confined  to  any 
combination  of  the  foregoing,  but 
are  collectively  small  in  extent. 


The  oaroase,  if  otherwise 
healthy,  shall  not  be  oon- 
.demneia,bat  every  part  of 
it  containing  tub^culous 
lesions  shall  be  seised.'* 


The  Board  are  of  opinion  that,  at  the  present  time,  measures  more  stringent 
than  those  advocated  by  the  Royal  Gommission  are  not  called  for ;  but  tiiey 
would  impress  upon  the  Council  the  expediency  and  desirability  of  insisting 
upon  those  of  their  officers  who  are  employed  as  Meat  Inspeotors  acting  in 
strict  accordance  with  the  principles  thus  laid  down,  if  this  is  not  already 
the  case. 

With  regard  to  (b)  the  Select  Committee  express  their  view  that,  if  a  batcher 
who  is  in  possession  of  tuberculous  meat  has  notified  the  fact  to  the  proper 
authority  as  soon  as  he  could  be  reasonably  expected  to  be  aware  of  it,  the  oaae 
should  not  be  taken  into  Court. 

The  Board  understand  that  in  some  districts  the  course  reoommended  by 
the  Committee  is  followed  now,  but  where  this  is  cot  so  the  Board  suggest  that, 
having  regard  to  tbe  serious  consequences  which  may  result  to  a  butcher  from 
prosecution  in  open  court  for  being  in  possession  of  tuberculous  meat,  the 
Council  should  act  upon  the  view  express^  by  the  Select  Committee  in  oaaee 
where  such  possession  is  voluntarily  and  promptly  disclosed  by  the  owner. 

I  am.  Sir, 

Your  obedient  Servant, 

S.  B.  Pbovis, 

SeoretazT. 
The  Town  Clerk,  or 

The  Clerk  to  the  Urban  District  Council,  or 

Rural  District  CoundL 
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No.  12. 


Inspection  of  Public  Vaccination. 


AFP.  A.  No.  I 
InipdctioD  of 

List  (alphabetically  arranged)  of  240  Unions  inspected  during,  and  Awaidii 
the  Tear  1904,  with  reference  to  the  Proceedings  under  the  SSSSJiZmoi. 
Vaccination  Acts,  1867  to  1898,  and  an  Account  of  the 
AWABDS  certified  by  the  Board  as  payable  to  the  respective 
Public  Vaccinators  out  of  County  Funds. 


UNION, 

P 

3j 

Roogv  of  Awnrdi 
In  each  TTntoD. 

Total  Sum 

awnrded 

la  each 

MHllcal 
Taiipector. 

Mlnlmam, 

£  t. 

d. 

!    ii  ^ 

rf. 

JC    I, 

d. 

llDwlck          ..       .. 

7 

3    6 

n  ^ 

0 

?fll9 

0 

Amtnh^m      .. 

0 

S  U 

17    2 

0 

S8  le 

0 

fi 

Fletcher, 

Ampthlll         ..       .. 

a 

i  1 

%   3 

0 

1M% 

0 

Do. 

AabUitO^EMk..       .. 

7 

1  10 

B  e 

0 

16    D 

0 

» 

Sweeting, 

Aihford,W«t.,       •. 

4 

1 11 

21    3 

0 

n  IB 

D 

Do. 

AiikUtMm^fr'hfiM,  * 

11 

B    7 

45    7 

0 

'  131  10 

0 

^ 

Whaaton. 

Ikdmi..        >      .. 

7 

4    7 

44  17 

0 

T3  15 

0 

tl 

PwTftr. 

▲i»tall,8t.      ..       .. 

6 

- 

- 

15  17 

0 

n 

Axl»idf»        ..       .. 

U 

1  15 

0 

15    2 

0 

28  12 

0 

w 

Maaby. 

▲yMwry      ..      .. 

8 

2  13 

0 

16  13 

0 

23  18 

0 

w 

Fletcher. 

fiwiidey         ..       .. 

10 

6    3 

0 

60    2 

0 

111  16 

0 

Dr.  JohnstoiM. 

BtftooBecb  .. 

3 

- 

- 

815 

0 

n 

MiYart 

Bwtao-oii-Irwell    .. 

7 

10    3 

0 

51    5 

0 

162    5 

0 

„ 

Wheeton. 

BuliigslolLe    ..       .. 

8 

0    9 

0 

33    6 

0 

53  16 

0 

f» 

Johnstone. 

Biith      

5 

3    9 

0 

60    4 

0 

90  14 

0 

w 

Manby. 

Beuainstar     ..       .. 

5 

2  18 

0 

7    7 

0 

14  14 

0 

n 

Bnlftrode. 

Bedford 

8 

- 

- 

3  16 

0 

m 

Fletcher. 

Balfoid 

2 

tf 

2    5 

0 

8    8 

0 

10  13 

0 

M 

Buchanan. 

BorwM-OD.Tw«ed.. 

3 

- 

- 

3    4 

0 

Do. 

Bothiial  Green 

2 

20  10 

0 

55    4 

0 

75  14 

0 

•• 

Sweetinff. 

Beverley 

» 

1  19 

0 

21    2 

0 

32    0 

0 

1* 

Farrar. 

6 

11    3 

0 

13  17 

0 

25  10 

0 

n 

Fletcher. 

IMfflUBKllAfll    •• 

1 

- 

_ 

218  14 

0 

N 

Sweeting. 

"*■-•••• 

* 

3  14 

0 

13  14 

0 

40    8 

0 

T^. 
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pp.  A.  No.  12. 

uipection  of 
Acoination, 
id  Awards  to 
iblic  Vac- 
Datora,1904. 


UNION. 


Blofleld  .. 
Bodmin  .. 
Bolton    .. 
Boston   .. 
Bourne  .. 
Brecknock 
Bridge    .. 
Bridgwater 
Bridgnorth 
Bridlington 
Bridport 
Brighton 
Bristol    .. 
Brix  worth 
Buoklngham 
Builth    .. 
Burnley . . 
Bury 


U 
I- 

II 


m 

"9  b 


Bange  of  Awards 
in  each  Union. 


Minimnm- 


Oamelford 
Canterbury     . . 
Cardiff   .. 
Carmarthen    .. 
Oerne     .. 
Chard    .. 
Cheadle.. 
Cheltenham    . . 
Chipplpg  Sodbury 
Chorley.. 
ChorltoD 
Church  Stretton 
Cirencester 
Cleobury  Mortimer 
Clitheroe 
Clun       •• 
Clutton  ..       .. 


9 
7 
6 
3 
5 
10 

3  • 

I 

4  ! 
I 

3 

I 

M 

8    I 
6    . 
3    I 
1 
7 
6 


I 


I 


£  i,  d. 

2  3  0 
17  10  0 

4  10  0 

3  19  0 
013  0 

0  19  0 

1  5  0 

2  17  0 
110  0 

4  6  0 

I    10    0  0 

I      1  19  0 

I     51S  0 

I      0    8  0 

i 

!     8  14  0 


Mn.^f?^TitW- 


TotalSum 

awarded 

in  each 

Unton. 


£  i.  d. 

5  8  0 
152  11  0 

40    6  0 

11  7  0 

12  10  0 
4  16  0 

10  13  0 

16  16  0 

12  12  0 

18   0  0 

48   3  0 

6  9  0 
10  18  0 

63  11  0 

36  10  0 


£  t.  d. 

14    1  0 

13  13  d 

460   6  0 

01    0  0 

2013  0 

22   8  0 

915  0 

21  6  0 
19  13  0 
17   6  0 

22  6  0 
60  16  0 

128   6  0 

13  12  0 

16  16  0 

21    2  0 

UI619  0 

122   8  0 


Medical 
Inspector. 


Dr.Copeman. 
„   Spencer  Low. 
M   WheatoiL 
M   BpenoerLow. 

Da 
«   Mivart 
w   Swiwting. 
M   Manby. 
a    Farrar. 

Do. 
H   Bnlstrode. 
...  IXalr, 
...  Sweeting. 
H  Hair. 
,   Fletcber. 
«   MiTari 
•   Wheaton. 

Do. 


I 


i  2  , 

1 

- 

- 

6   3    0 

Dr.SpeoDerLow 

1  1  • 

1 

- 

- 

10   5   0 

«   Sweeting. 

1    1    0 

58    0    0 

143  14    0 

Do. 

7  18   0 

19  18    0 

43    6    0 

n   BpenoerLow. 

j 

0  19    0 

512    0 

11  14    0 

„   Bulstrode. 

6  19    0 

13    4    0 

40    1    0 

,  Manby. 

9  11    0 

18    0    0 

38  16   0 

H   Baeoeu 

3  18    0 

49    1    0 

59  14   0 

»   Mivari. 

6    1    0 

6  11    0 

12  12    0 

Do. 

1  - 

1 

- 

- 

17   3   0 

.   Wheaton. 

u 

8    3    0 

56   4    0 

256    6    0 

Do. 

1    5    0 

4    2    0 

8   0   0 

,  Fkrrar. 

512    0 

15    7   0 

33  17   0 

«   Mivart 

1 



— 

911   0 

»  Fkrrar. 

8    1    0 

12   5   0 

16   6   0 

„  WbealDS. 

115    0 

6   6   0 

12   6   0 

„  Fmhtm. 

4U    0 

43  16   0 

68  19   0 

-.M^Vy. 

18& 


UNION. 

■ij 

lo  eaeb  Union* 

T<»tal  Bum 

BW«rd«d 

Ineoeh 

UqIoel 

Medical 
lospoctor. 

Mini  mum. 

£   4,  d. 

£   i;  d. 

£   t.  4 

UDliiDib,StV&jor   ,. 

1  14    0 

7  13    0 

18  15    S 

Dr.  SpoooerLow. 

OvTootrj        -  ■       *  * 

32    2    0 

105  IS    0 

WIS    0 

„   Beeoti. 

uEKO  DftK>K         *  •          mt 

ou  a 

4H    0 

leio  0 

„    Swoetinir. 

CrkOdioweU    .. 

4  14    Q 

U  U    0 

30  11    0 

^    MtvttrtL 

Oroydim 

2    3    0 

Be  a  0 

leeii  0 

^10    0 

^    F«rrar. 

Dopwada 

3    I    0 

10  19    0 

Dr,  Copeoiiui* 

BttVBbtirf 

13 

10 

6  17    0 

37   0   0 

153  11    0 

.,   JohOAlona 

iJ^'dUiW 

5  IS    0 

14  17    0 

36    0    0 

M   Copenuto, 

IH>l8^T 

2  IP    0 

H    3    0 

3}    3    0 

,1    WheatoiL 

I>oa<»«l«r 

3  17    0 

ai  IS  0 

lOd  14    0 

{  ,     J0hQfftOD9 

1  13    0 

22    6    0 

i\    5    0 

».    BuJitrodaL 

Dorkliv 

1    6    0 

6  15    0 

11    1    0 

H   Fu-E&r^ 

OoTwr    

- 

- 

- 

- 

,    Sweeiintf, 

Dowohun 

1  16    0 

11    &   0 

30    7    0 

„    OopflniaD^ 

Dmrlon..       ..       .. 

312    0 

13  10    D 

30    6    0 

rt    Farrftf, 

Drtffleld 

3  10    0 

9  14    0 

3d    8    0 

Do* 

D^vertoD 

0  17   a 

13    3    0 

11    0    0 

„    Mftnbr. 

DanlaT**       •*       - 

21»    0 

5  li    0 

14    0    0 

.    Mivart. 

EMtnr  -.      »      .. 

!i  to  0 

30  a  0 

30    8    0 

Dr,  Sweeting* 

Sut  WAfd 

S1&    0 

4    1    0 

11  17    0    1    ^    Farrw. 

eci:l«»U  Bierlow     ,. 

fll3    0 

130  10    0 

171  U    0        „    JohiMloiie. 

KUUOD 

3    S    0 

£j$    1    0 

ff7    6    0        «    SwwftJBff. 

EilMmara       .-       ,. 

lid    0 

fil4    0 

17  1§    0        „    FafTftT 

BpMm   .,       ,,       „ 

0  14    0 

lasu  0 

ra  10   0              Do. 

Smu       

10 

B13    0 

10    3    0 

34    0    0       „    FletohOT. 

Fillh,9L         ,.       .. 

3  10    0 

11    8    0 

41    8    0      Dr.CopemaD, 

Filnumtli        ..       ., 

5    0    0 

30    7    0 

35  13   0    1    »,   Bp^DcerLowt 

VvHnwf 

- 

" 

3  11    0    '    ^    WheatOD, 

rta||;BM«idWMt 

a  1  0 

17  14    0 

f 
31    8    0    r    4   Ckspeauka* 

FolsrtiUl          ..       ., 

5  11    0 

IB    4    0 

IS  IS    0    '    .,    Baeca 

Fm^hm..       -       .. 

3^0 

IS  IB    0 

37    8    0        „    Qopeoi&ii. 

Fhwtt* 

3    I    0 

2J  10    0 

43  13    0        ^    ManbT* 

TfldiyinA 

Slfi    0 

13  10    0 

2111    0 

4    WbeAtoD. 
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k'tioo  of 
isation, 
%warJ«  to 
IcVac- 


UNION. 


OftntaDtf 
aermaD*ii,Sk  .. 
OlaodAle 
OloooMtcr 
Ooole      . . 
Graotham 

UiMrkDey 
nartlcy  Wintney 
lUwIiogdcn 

lUr      ..      .. 

lUbrtoo  .. 

Ilemiwortb 
Il«n«t«a4 
II/;lbeach 
llolliDir*M>Dni  .. 
Iloniluini 
Wfwtl  fit.. 
Ilu4d«fnineld  .. 


Ip«wl/;h  . 


i  .     "55 
as  .  S  S   . 


Range  of  Awardi 
in  each  Union. 


lli^l^lMinimnm. 
55      ■  » 


Xeiirhley 

Kondal  .. 

Keynnham 

KiDff«(on-oD-Hull 

KincrKton-on-Thames 

Knighton 

Langport 
Launceston     .  • 
Leeds     . . 
Leek 
Leigh      . 
Leighton  Buzzard 
Lewisham 


4 
16 


2 

15 
5 

7 
8 
7 
6 
4 
2 
7 


2 
3 
5 

4 

4 
4 
6 
5 
6 
4 
14 


14 
4 


6  3    0 

2  2    0 

13  4    0 

3  10 
3  8    0 


78  16  0 

7    1  0 

16    7  0 

4  18  0 
6  0  0 
1  0 
3    4  0 

5  10  0 
18  0 
3  18  0 
3  3  0 
3   6  0 


I 


S 

4      I 
3      • 


1  18  0 
3  16  0 

0  12  0 
33    0  0 

2  8  0 

3  3  0 

1  16  0 

2  IS  0 
0  15  0 
2  3  0 
6  11  0 

20   7  0 


£  i.  d. 
8  17    0 

14    1    0 


38  16  0 

38  12  0 

7  11  0 

96   3  0 

25  16  0 

40    6  0 

6  14  0 

8  7  0 
37   7  0 

6  16  0 

12   »  0 

6   8  0 

12  16  0 

10    5  0 

22    7  0 


30    2  0 

15    7  0 

13  13  0 

43  13  0 

64    7  0 

7    7  0 

10  17  0 

7    3  0 

45  11  0 

47    8  0 

80   8  0 

37   6  0 


Total  8nm 

awarded 

in  each 

Union. 


£  «.  d. 

23   3  0 

81    4  0 

8    2  0 

51   0  0 

5619  0 

23  16  0 

176  19  0 

40  19  0 

164  14  0 

10  13  0 

28  18  0 

71   4  0 

2013  0 

U   6  0 

2016  0 

47  10  0 

25  10  0 

164  12  0 

101    0  0 

30  13  0 

31  0  0 

24  16  0 
76  12  0 

225  19  0 

23    5  0 

35   8  0 

17  17  0 

135  17  0 

116   8  0 

180  15  0 

3   9  0 

86   7  0 


Medical 


Dr. 


Spenoer  LoVa 


«    MiwL 
,.   Spencer  Lov. 
Do. 

Dr.  Sweetfns. 

n  JohnstoML 

„  Wheatoo. 

,  Mivart 

N  SpanoerLov. 

N  Johnttooeu 

«  Copemaa. 

M  JohAstoiML 

n  Sweeting: 

N  TtiomeoD. 

n  ?arrar. 

n  Johnstone. 

Dr.  Ck>penuui. 

Dr.  Johnstone, 
a   Farrar. 
m   Manby. 
n   Farrar. 

Do. 
„   Hivart 

Dr.  Manby. 

Spencer  Low. 
n   Sweeting. 


Wheatmu 
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ll 
P 

H 

1^ 

II 

Banae  of  Awards 

Total  Sam 

UNION. 

si 

is 

in  eaoh  Union. 

awarded 
in  each 
Union. 

Medical 
Inspector. 

Hwiiiifw^||fyi^ 

>fn.-Hmnin. 

£  i.  d. 

fi  «.  d. 

£  t.  dL 

UdMid         ..       .. 

4 

3    S    0 

11  11    0 

28  12   0 

Dr.SpenoerLow. 

IdwpOOl 

8 

57  14    0 

128  10    0 

260  U    0 

,    Wheaton. 

UandiloIWwr 

5 

313    0 

23    2    0 

66  14    0 

N  SpenoerLow 

Uandorery 

2 

4    7    0 

10    6    0 

14  13    0 

Do. 

IlaiMily 

1 

- 

- 

45  12    0 

Do. 

Loddoo  and  OlftTorinff 

S 

6  17    0 

11    0    0 

28    0    0 

„   Oopoman. 

LoBffAAhton  .. 

4 

4    8    0 

0    8    0 

25    5    0 

,   Manby. 

Ludlow 

6 

3    2    0 

16  10    0 

34  17    0 

»  Parrar. 

Lmoa 

— 

— 

— 

- 

n   Fletcher. 

Madatoy 

9    6    0 

25  13    0 

67  16   0 

Dr.  Farrar. 

Maidatone       ..       .. 

3    5    0 

67    5    0 

85    2    0 

•   Sweeting. 

Iffi^lHiig 

5    4    0 

14    9    0 

37   5   0 

Da 

Manolierter 

39    6    0 

110    9    0 

231  13    0 

n   Wheaton. 

Harlden 

- 

- 

3    4    0 

..   Beeoe. 

MarthyrTydfll 

u 

e 

17    0    0 

120  14    0 

686    5    0 

n   Mivart 

mdhnm        ..       .. 

5    7    0 

16    8    0 

43  19    0 

„  Thomson. 

MIM^fc^n 

4  18    0 

8  11    0 

20    1    0 

„   Ctopeman. 

MMfofdaiidLatinditob 

0  13    0 

IS    7    0 

89    2   0 

Da 

Morpetti 

7  18    0 

10    7    0 

18    5    0 

Bnehanaa, 

Heath 

, 

26    5    0 

72   7    0 

127    1    0 

Dr.Mivart. 

Newoastle-in-Bmlyn 

1117    C 

22  10    0 

34    7    0 

M   Spencer  Low. 

KewoMtla  -  under  - 
Lyme. 

1  17    0 

72    9    0 

74    6   0 

w   Beeca 

42  19    0 

68  12   0 

907   2    0 

„   Sweeting. 

Neweot 

1  U    0 

519   0 

16   8   0 

„  Mivart. 

4  19    0 

7   9   0 

19  15   0 

n   Farrar. 

Newport  Flagnen     .. 

10 

0  19    0 

1119   0 

16   0    0 

.   Fletcher. 

- 

- 

1119   0 

,   ICair. 

HMUi-h     ..       .. 

115   0 

9  17   0 

17   9   0 

n   HiTart. 

oaKoafli 

_ 

_ 

6    10 

Dr.SpenoerLow. 

OUham* 

16  19   0 

58    5    0 

99  18   0 

n   Wheaton. 

OvwHlvir 

2   7   0 

28    0   0 

59  16    0 

„   Ftorar. 

APP.AtNa! 

Inspection  o 
Vaceinatton, 
and  Awards 
Public  Vac- 
cinators.  190! 
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pp.  A,  No.  13. 

•peotionof 
lodnatioii, 
id  Awards  to 
iblio  vao- 
laton,  1904. 


ii 

►1 

Bange  of  Awards 

Total  Sun 

UNION. 

1 

1- 

ill 

in  each  Union. 

awarded 
In  each 
Union. 

Medical 
Inspector. 

M^^wlmnin. 

MftTlfnimn, 

£  t.  d. 

£  i. 

d. 

£  t.  d. 

PatriDgton      .. 

5 

2  18   0 

4  18 

0 

11  13   0 

Dr.Farrar. 

Penistone 

3 

9   6   0 

16  13 

0 

35  18   0 

„  Johnstone. 

Penzanoe 

6 

- 

- 

33  19    0 

M  SpencerLow. 

Petworth 

4 

2    5   0 

15   3 

0 

33  13    6^ 

n  Tbanmotu 

Pocklington     .. 

7 

4  10    0 

4  15 

0 

13  15    0 

„   Fairar. 

Pontofract 

7 

7    8    0 

63    7 

0 

133    9    0 

«   Johnstone. 

Pontypiidd     .. 

14 

11 

20    4    0 

141    5 

0 

06119    0 

w   MlTart 

Poole 

6 

3    1    0 

16    7 

0 

38  19    9 

H   Bolsirode. 

Potterapury    ,. 

1 

3  14    0 

32    0 

0 

36  14    0 

n   Mair. 

Prescot  

8 

812   0 

120   7 

0 

250    9    0 

»   Wheaton. 

Preston 

4 

17  17    0 

9616 

0 

833   7   0 

Do. 

Prestwich       ..       .. 

10 

26    9   0 

109  16 

0 

842  12    0 

Do. 

Bedmth 

6 

— 

— 

16  11   0 

D^.SpenoerLow 

Bhayader 

2 

— 

— 

- 

- 

„   Miyart. 

Bichmond  (Surrey)  . 

4 

6    0    0 

13  17 

0 

18  17   0 

„   Fanrar. 

Boclidale 

6 

11    2    0 

86    7 

0 

109   7   0 

„   Wheaton. 

BomneyMar»h 

3 

1    9    0 

4  19 

0 

U    2   0 

„   Sweeting. 

Bothbury 

6 

— 

- 

2   4   0 

«   Buchanan. 

Botherham 

10 

8   8    0 

109  14 

0 

233   0   0 

«   Johnstone.    . 

Snddleworth  .. 

1 

— 

— 

— 

— 

Samford 

4 

3 

3    7    0 

10  10 

0 

17  13    0 

»   Oopeman. 

SculcoateR 

9 

2    3    0 

09  12 

0 

186    9    0 

,   Farrar. 

Selby 

4 

0  14    0 

22  16 

0 

3113    0 

U   Johnstone.  . 
\„   Spencer  Low - 

Sheffield 

14 

0    9    0 

69  12 

0 

340    8    0 

^   SpencerLow. 

Shepton  MaUet 

5 

3    6    0 

6  16 

0 

10    2    0 

.   Manby. 

Sherborne 

3 

4    1    0 

1114 

0 

21    1    0 

H   Buktrode. 

Bhifnal 

4 

7  16   0 

9    7 

0 

17    3    0 

„•  Ftorar. 

Skirlaoffh 

6 

1    6    0 

114 

0 

8   0    0 

Do. 

Sleaford 

7 

411    0 

11  12 

0 

29    7    0 

H   SpencerLow. 

SmaUborgh     .. 

4 

6  11    0 

17    2 

0 

46  18   0 

»  Ck>peman. 

Spalding 

7 

0  10    0 

9    0 

0 

17   7   0 

Stafford 

4 

5  14    0 

3114 

0 

66    8   0 

n  Beeoe. 

Stainee  .         .... 

7 

1 

913    0 

89    1 

0 

7719   0 

n  Ftotober. 
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0NION. 

8 

1^ 

1 

Bn^age  of  Awardi 
la  each  Ualoo. 

award  »1 

nodical 
laspector* 

mulmoin. 

MaximTUXL 

£  ■.  d. 

JB   1.  d. 

£   f.  d 

Stasifard 

2       1  n  0 

3    7    0 

5    4    0 

Dr  JohnKtooe. 

Stondnff         ..       .• 

4          ^4  18    0 

54  12    0 

139   5   a 

„    Miur. 

Stoke-OEt-Trmt 

4      1    13    fl    0 

i4    0    0 

251    3    0 

.   Boeca. 

SloAQ       ••         *■         «* 

4      '      1  11    0 

la  0  0 

33  16    0 

Do. 

Btqir^ti-lli«-'Wold  « 

3           BOO 

8    7    0 

11   7   0 

„    Mtvart. 

BtattofdHan-Avoit  .. 

4      1      1  10    0 

Jill    0 

19  U    0 

.,   Beeoa 

BtWWtpll** 

I 

- 

3  16    0 

«   SpcuoorliOW 

StioM 

4           SIS   0 

7  e  0 

19  17    0 

M   Mlvart 

BwviQuni 

G 

1 

— 

- 

.   Oopcmjiii, 

T^eMtttf        ..       .* 

5     .     0    B   0 

13  10    0 

fli  10  a 

Dr.  Jotuutona. 

TftonUm 

7           3  IS    0 

47  14    4 

93    3    0 

„  Maabj. 

TratardcD 

t     1     0  13   0 

3  10    0 

418    0 

M   fiweettitiff. 

T«FtbiU7 

2           4    4    0 

7    0   0 

11    4    0 

.    Ifivart 

Tiirk^bury      ^.       ., 

4           110    0 

7    7    0 

16  14    0 

Bo. 

a           6  17    0 

14  IE    0 

3013    0 

tf   ThosBUiou, 

Thui«4.  Iste  Qf 

i           2U    0 

39  10    0 

80    0    0 

n     S^OOlJOg'. 

Tbetford 

e    1    I  11  0 

10    4    0 

Sfi    1    0 

^   Gopemaa. 

Tliorabiinr 

110    0 

13  17   0 

ft  I   0 

-    Mlvart 

tiKKni» 

3  10   0 

7    7   0 

13    7    0 

^    SpeDO(»rLow. 

TIcehttWt         .,        .. 

0  14   0 

11    6    0 

46  18    0 

u   Tbomioa* 

lowomtar 

3  18    0 

4    1    0 

7  17   0 

«   Malr. 

<nixt0thP^k..       ,. 

3     J    46    3    0 

46    6    0 

90  10   0 

.,   Sweeting. 

S           3    5    0 

11  13    0 

33  11    0 

„    Speni^rLow. 

lyoaixtmitli     ., 

10 

6           9    8    0 

87  10    0 

300    3    0 

.    Bucli*uiaD. 

OppfagtAtii    »       .. 

i           4    4    0 

eu  0 

18  15    0 

Dr,6peD0orLow. 

TJltox«ter 

S           4    0    0 

TIO   0 

11  LO    0 

„    Eeeoe. 

WalaUighMii   ..       «. 

6      '      310    0 

fill    0 

«    8    0 

Dr.  Copemaa« 

WanlB^s     .. 

«    j  ae  7  0 

83]i   0 

386  17    0 

,♦    Wheakjn. 

Wi^widt          „        ** 

1    :  14  0  0 

18  B   0 

33  18    D 

„    Be«c8. 

WftTlftOd          ..        .. 

3    0    0 

3    4    0 

33    7    0 

„    GopemaiL 

WeUlDfftoD  (Salop)  ,. 

— 

- 

90    3    0 

„   Parmr. 

Wtmagtofl  (Bm*)    *, 

4  U    0 

8    4    0 

aeu  0 

.   Hanbr, 

Willi     *t       «« 

113    0 

1510    0 

46  18    0 

Do. 

i^P.A.No. 
InipeotkMio 


and  Awaidi 
Pal>lio  Vac- 
ciaaion.190 
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P.A.No.18. 

peetlonof 
;«l9atioD, 
I  Awards  to 
9lic  Yao- 
&tors.l901 


4, 

III 

BftOge  of  Awwda 

Total  Sum 

UNION 

1^ 

In  eacb  Union* 

awttided 
inaacb 

H«dical 
Inspoctor. 

UaxlmiUEU 

£  i:  dl 

£  «.  d. 

£   #.  d 

W'oni      ■» 

i                 41                  4 

0    7    0 

10    6    0 

18  13    0 

Dr,  Fftirar, 

WoHtbuxT-oo-a 

even         6 

a  0  0 

U    0    0 

MHO 

„    MiYarU 

WcBt  Derby    . 

10 

IS    1    0 

S10  15    0 

isni  2  0 

«    Wbeatoit. 

West  Wftrd      . 

■1 

1  IB    0 

7    5    D 

11    6    C 

*    Farrar. 

Woyoaotith 

^ 

3  14    6 

11   a   0 

23    S    0 

I   ^    Biilfflft>dei. 

WheatoDliunat 

2 

3    1    0 

aw  0 

T    0    0 

„    Mivart. 

WhitchurctiCSt 

UopJ.*        3 

3    6    0 

8    3    0 

10    8    0 

*    Fairar, 

WJgou    „        , 

11 

10 

10    7    0 

MUD 

368    0    0 

n    Wli«atoD. 

WlfHlBleor^ 

10 

111    0 

31    3    0 

100    2    0 

„    Btilitrod*, 

Wtiliton.. 

♦        .*         7 

0  10    0 

13  IS    0 

23  11    0 

M    Maaby. 

WincsJiton 

A 

3    8    0 

10    S    0 

31    5    0 

Do. 

2 

- 

- 

018    0 

«    Mlvart. 

Wlncheater     . 

4                    i^'                     ^ 

R    5    0 

u  e  0 

50    5    0 

.V    JobOtftODfl. 

Window 

-*        9 

SH    0 

3    5    0 

&1U    0 

,    Flolch«r, 

Worttey 

B 

- 

- 

18    3    0 

„   Johnitono. 

Wycombe 

■        ^^       " 

1    0    0 

17    7    0 

43    B   0 

„    Fletcher, 

TarmoatK  Ore 

at    ..      a 

43    5    0 

83  a  0 

126    8    0 

Dr  Copeman. 

Teovll     „        . 

1 

H    7    0 

3fi    B    0 

58  14    0 

t,    Manby, 

York       ..       . 

■     -     ^ 

'4    0    0 

160    7    0 

m  4   0 

„   Fan%r. 

Total   , 

.     *,  uw 

m 

- 

- 

1044017  0 
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No.  13. 

8TATI8TI0S  OF  THl  NATIONAL  VACCINE  B8TABLI8HM1NT. 

I.— Educational  Vaooination  Stations,  1904. 

In  order  to  provide  for  the  granting  of  those  special  certificates 
of  proficiency  in  vaccination  which  are  required  to  be  part  of 
the  medical  qualification  for  entering  into  contracts  for  the 
performance  of  public  vaccination,  or  for  acting  as  deputy  to  a 
contractor,  the  following  arrangements  are  made  : — 

(1.)  The  vaccination  stations  enumerated  in  the  subjoined  list 
are  open,  under  certain  specified  conditions,  for  the  purposes  of 
teaching  and  examination ; 

(2.)  The  vaccinators  officiating  at  these  stations  are  authorised 
to  give  the  required  certificates  of  proficiency  in  vaccination  to 
persons  whom  they  have  sufficiently  instructed  therein. 


APP.A,No 

NattonaT 
Vaodne  Est 
lishment,  19 


OfftiM 

and  Towns 

haTing 

Edneatloxiai 

Vaodnation 

Statioiia 


Vaccinators  authoriaed 
Places  used  as  i       to  give  Certificates  of 

Educational  Vaccination     Proficiency  in  Vaccination 
Stations.  ,       after  Instruction  and 

Examination  (a). 


I 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodic 

Courses  of 

Instructions  are 

given  (b). 


Iiondon 


St.  Thomas*B  Hospital 


WeetminsterHospital 


Tolmers  Square  In- 
stitnte,  Drnmmond 
Street,  N.W. 


Christ  Ghnrch  Mis- 
sion  HaU,  Shroton 
Street,  Marylebone. 


St.  Olave's  and  St. 
John's  Institnte, 
Tool^  Street,  S.E. 


Eastern  Dispensary, 
Leman  Street. 


New    Hospital    for 
Women,  l44,En8ton 
Boad,K.W. 


Dr.  Albert  Ernest  Cope, 
26,  Bessborongh 
G^ardens,  S.W. 

Dr.  Albert  Ernest  Cope, 
26,  Bessborongh 

Gardens,  S.W. 

Mr.  Joseph  Loane 
13,  Great  Alio  Street,  E. 


Mr.     Edwin      Climson 
Greenwood, 
19,  St.  John's  Wood 

Park,  N.W. 


Mr.   Victor    Alexander 
Jaynes, 
157,  Jamaica  Bead, 
Bermondsey,  S.E. 


Mr.  Joseph  Loane 
See  above. 


Miss  Mary  Thome,  M.D., 
148,  Harley  Street, 
W. 


Wed.,  II. 


Thursday,  11. 


Men.,  Wed.,  1. 


Friday,  3. 


Wed.,  3. 


Wed.,  11. 


Friday,  9. 


(«)  Tha  ▼aodnators  whose  names  are  printed  iu  italio  letters  are  entitled 
to  gnuife,  after  satisfactory  examination,  certificates  of  competency  to  persons 
whom  th^  have  not  themselves  instructed. 

(()  Oandidates  for  CertUieatet  should  oommunicate  with  the  authorised  teacher 
9r  enmiii^r  to  leani  Uie  dates  of  his  or  her  regular  courses  of  instructfoii. 
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I.— Educational  Vaccination  STATioisfB—canHnuea. 


Oitieii 
and  Towns 

having 

Bduoational 

Vaccination 

Stations. 


Places  osed  as 

Educational  Vaccination 

Stations. 


Vaodnatora  authorised 

to  give  Certiflcates  of 

Profloienoy  in  Vaccination 

after  Instruction  and 

Examination  (a). 


Birmingham 


Bristol 


Cambridge.. 


Cardiff 


Leeds 


Liverpool ... 


Manchester 


Newoastle- 
on-Tyne. 


Sheffield  ... 


Aberdeen . 


Dundee    ... 


Prio^  Booms,  Upper 
Priory. 


St.  Peter*s  Hospital, 
Bristol. 


Addenbrooke*B   Hos- 
pital. 


Roath  Chnroh  Insti- 
tute, Sun  Street, 
Boath. 


Leeds  General  Infir- 
mary, 

177,  Mulgrave  Street 


Southern  Hospital 
for  Women  and 
Children,  Man- 
Chester. 

The  Dispensary,  Nel* 
son  Street. 


Jessop  Hospital  for 
Women. 


The  Public  Dispen- 
sary. 


Royal  Infirmary 


Br.  EHmund  RoHnmm.,. 
213,  Bristol  Road, 
Edgbaston, 
Birmingluun. 

Mr,  Oeorge  Shepley  Page, 
78,  Old  Ifarket  Street, 
Bristol. 

Mr.  Fredk.  Deighton  ... 
Hills  Road, 

Cambridge. 

Mr.     John     UeweUfn 
Trehame, 
92,  Newport  Road, 

Ourdiff. 

Mr.  A.  T.  fiaoon 
Westfield,  Hyde  Park 
Road,  Leeds. 

Mr.  NatkMM  Miward 
JtoberU, 
17,  MalgxETe  Street, 
LiyerpooL 

Dr.  John  Scott 

249,  Upper  Brook 
Street,  Manchester. 


Dr.  IfVank  Hawthorn  ... 
6,  Regent  Terrace, 
Newcastle-on-Tyiie. 


Mr.  P.  E.  Barber 
Leavy  Greave  House, 
Hounsfield  Road, 

Sheffield. 

Mr.      Robert      Gordon 
MCAerron, 

1,  Albyn  Place, 
Aberdeen. 

Dr.     Robert    Cochrane 
Buist, 
166,  Nethergate, 

Dundee. 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  periodio 

Oonrsesof 
InstnictloiiB  are 
i(6X 


Monday,  1.30. 

Wed.,  11. 
Wed.,  4. 
Tuesday,  U. 

TridMij,  8. 
Tuesday,  3. 

Wed.,  2. 

Wed.,  3. 

Monday,  3.15. 

Wed-,  240. 

Thusday,  8. 


(a)  The  yaccinators  whose  names  are  printed  in  italic  letter*  are  entitled  to 
g^rant,  after  satisfactory  examination,  certificates  of  competency  to  persons  whom 
they  haye  not  themselyes  instructed. 

(»)  Candidates  for  CertUieatei  should  communicate  with  the  authorised  t 
or  examiner  to  learn  the  dates  of  his  or  her  regular  oonrses  of  imtractfai^ 
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I.— Educational  Vaccination  Stations— <»nttnu«i. 


Cfttn 
■dTow 

iMYiBff 


Bdnoational  Yacdnation 


Bdinborgh 


Cork 


DaUin 


Glasgow...  ^ 


BelfMt 


LiTingstone  Dispen- 
9taj,  39,  Cowgate. 


ThA  Western  Diapen- 
aftrjfPontoii  Street. 


The  New  Town  Dis- 
pensary. 


Marshall  Street  Dis- 
pensary. 


TheRojal  Infirmary 


The   Western  In- 
firmary. 


City  of  Belfast  Union 
Infirmary. 


Cork  Distriot  Hospital 


46,  Upper  SaokriUe 
Street 


Vaocinaton  authorlMd 

to  give  Certifloatea  of 

Profldency  in  Vaccination 

after  Inttruotion  and 

Examination  (a). 


Dr.  John  Broum  Buitt^ 
I,  Clifton  Terraoe, 

Edinbargh. 


Dr.  John  Brown  BuUt, 
I,  Clifton  Terraoe, 

Edinbargh. 


Dr.  Francis  Cadell, 
22,  Ainslie  Plaoe, 

Edinbargh. 


Dr.  Franoifi  Cadell, 
22,  Ainalie  Plaoe, 

Edinbargh. 


Mr.  H.  H.  Borland, 
571,  Alexandra 
Parade,  Dennistoan, 
Glasgow. 


Mr.  John  Wyllie  Niool, 
7,  Kersland  Terraoe, 
Glasgow. 


Mr.  John  MoLiesh, 
49,     Great     Victoria 
Dtreet, 

Belfast. 


Dr.  W.  E.  A.  Cammins, 
17,  St.  Patrick's  Place, 
Cork. 


Dr.    Alexander    Nixon 
Montgomery^ 
45,  Upper  Saokville 
Street, 

Dablin. 


Days  and  Honra 
of  Attendance  of 
the  Vaocinaton 

at  Stations 
where  periodic 

Connesof 

Instmotions  are 

glyen  (6). 


Monday,  3. 


Tharsday,  8. 


Taesday,  12. 


Tharsday,  12. 


Monday,  12 

(Women); 
Tharsday,  12 
(Men). 


Monday,  12. 


AFP.A,Na 

Natlonaf 
Vaccine  Esti 
iisbment,  19( 


(«)  The  YaodnatorB  whose  names  are  printed  in  italic  letters  are  entitled  to 
fnnt.  after  aatiifaotory  examination,  certificates  of  competency  to  persons  whom 
thej  have  not  themselves  instrnoied. 

Qf)  rmdidatea  for  Certpicatet  shoald  commanioate  with  the  anthorised  teacher 
9r  fiiiilinr  tp  l^tm  ^  ^^  of  h|s  or  her  re^lar  coorses  of  instmctiQn, 
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AFp.A.No.18.  II.— Animal  Vaccine  Station. 

National 
Vaccine  Estab- 
lishment. 1904.       The  Animal  Vaccine  Station  is  at  95,  LamVs  Conduit  Street, 
-where  Mr.  T.  S.  Stott  and  Dr.  Leslie  Thome  Thome  attend  for 
the  Vaccination  of  Children    on  Tuesdays  and  Thursdays,  at 
10.30  a.m. 


III.— Distribution  op  Glycerinated   Calf 
Lymph,  1904. 

Number  of  applications  from  Public  Vaccinators  ...      76,558 

Supplies  sent  out : — 

Charged  capillary  tubes  646,120 


195 

No.  14. 

Rbpobt  on  the  Opkrations  of  the  Animal  Vaccine  Estab-  appa,no.h 
LiBHXBNT   at  Lambs  Conduit  Street  during  the  year  on  the 
1904-5 ;  by  Mr.  Thomas  S.  Stott,  Director.  K*""' 

Animal 

During  the  year  April  1st,  1904,  to  March  31st,  1905, 155  calves  |J^'J'j^m^„ 
were  vaccinated.    The  aggregate  weight  on  reception  at  Lambs  1904-6  ;b"*" 
Condnit  Street  of  the  155  calves  was  42,032  lbs.    On  dismissal  Mr.stou. 
from  the  station  the  aggr^ate  weight  was  43,630  lbs.,  so  that 
during  retention  for  vaccination  purposes  they  gained  in  weight 
by  an  average  of  10*3  lbs. 

Of  the  above  calves  152  were  vaccinated  direct  from  other 
calves,  and  three  were  vaccinated  from  calf  lymph  which  had 
been  stored.  As  usual,  vaccinations  performed  with  direct  lymph 
proved  to  be  more  successful  than  the  others. 

Insertions  to  the  number  of  5,673  in  calf-to-calf  operations 
produced  5,395  vesicles,  in  the  three  calves  vaccinated  from 
lymph  stored  in  tubes  113  insertions  produced  80  vesicles; 
giving  rates  of  insertion  success  respectively  of  95'09  and  70*79 
per  cent. 

But  little  difference  in  the  results  of  calf-to-calf  vaccinations 
was  observed  whether  the  lymph  used  was  from  calves  vaccinated 
96  hours  or  from  calves  vaccinated  120  hours  previously ;  in 
either  case  the  rate  of  insertion  success  was  practically  95  per 
cent. 

Primary  Vaccinations. 

During  the  year  1904-5  there  were  performed  1,368  primary 
vaccinations,  five  separate  insertions  of  lymph  being  made  in  each 
instance. 

Of  the  persons  thus  vaccinated  691  were  males  and  677  were 
females. 

All  but  21  of  the  primary  vaccinations  succeeded  at  the  first 
attempt. 

There  were  55  primary  vaccinations  performed  from  calf-to- 
arm.  Of  these  persons  primarily  vaccinated  by  the  several 
staff  operators,  on  return  for  inspection  54  were  found  to  have 
taken  in  five  places  and  one  in  four  places  ;  the  insertion  success 
was  therefore  99*63  per  cent. 

Glycbrinatbd  Calf  Lymph. 

During  the  same  period  1,313  primary  vaccinations  were 
performed  with  glycerinated  calf  lymph.  Of  these  eight  failed 
to  return  for  inspection,  and  of  the  remaining  1,305  on  examina- 
tion 995  were  found  to  have  taken  in  five  places,  133  in  four 
places,  79  in  three  places,  42  in  two  places,  35  in  one  place,  and 
21  failed  at  the  first  attempt. 

The  insertion  success  was  therefore  89*85  per  cent. 

There  were  nine  cases  brought  back  after  inspection  on  account 
of  some  abnormal  condition  following  their  vaccination,  and  these 
were  for  the  most  part  of  a  trivial  character. 
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No.  15. 


APP.A.No.16. 

)nthe 
hMrattoni 
»f  the 

}lycdrinated 
3aif  Lymph 
Bstablhhment, 
904-06;  by 
Dr.  BlaxalL 


Report  on  the  Operations  of  the  Qlycbrinatbd  Calf  Lymph 
Establishment,  1904-05  ;  by  Dr.  Frank  R.  Blaxall. 

During  the  year,  smallpox  continued  to  manifest  itself  both  in 
London  and  the  provinces  in  a  mild  and  sporadic  'way,  but  the 
issue  of  lymph  has  been  only  slightly  less  than  that  of  the 
previous  year. 

The  amount  of  glycerinated  calf  lymph  despatched  during  the 
year  ending  March  31st,  1905,  was  equivalent  to  644,350  capillary 
tubes,  each  containing  sufficient  lymph  for  the  vaccination  of 
one  case. 

Particulars  of  this  despatch  are  given  in  Table  I.  This  quantity 
was  not  all  issued  in  single  charges,  bat  some  was  sent  out  in  small 
tubes  containing  sufficient  lymph  for  the  vaccination  of  25,  50,  or 
100  cases. 

The  results  of  the  use  of  the  lymph  during  the  year  for  the 
598,672  cases,  of  which  report  has  been  sent  in,  show  98*4  p«r  cent. 
case  success,  and  93*5  per  cent,  insertion  success. 

The  primary  vaccinations  numbered  537,295,  giving  a  case 
success  of  98'5  per  cent.,  and  an  insertion  sdccess  of  93*5  per  cent. 
The  re-vaccinations  numbered  61,377,  giving  a  case  success  of 
97'4  per  cent.,  and  an  insertion  success  of  93*5  per  cent. 

Table  IL  shows  these  results  for  the  whole  year,  and  set 
out  quarterly. 

The  lymph  thus  issued  was  derived  from  456  calves. 

All  these  animals,  after  slaughter,  were  examined  by  our 
veterinary  surgeon,  and  certified  to  be  healthy. 

Five  other  calves,  which  appeared  to  be  in  health  during  the 
course  of  vaccination,  were  found  at  the  autopsy  to  exhibit 
evidence  of  tubercular  lesions.  Noae  of  the  lymph  from  these 
calves  was  issued. 

The  bacteriological  examinations  of  the  lymph  have  been 
carried  out  as  heretofore,  and  further  research  in  connection  with 
calf  lymph  and  its  properties  have  been  prosecuted.  Reports  of 
investigations  on  these  matters  will  be  found  in  Appendix  C. 
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Table  II.  app.a.no. 

Onthe 

ShowiDg  results  of  the  use  of  Gltcbrinatbd  Calp  Lthph  issued  SfS?****"* 
during  the  year  ended  31st  March,  19()5.  SSfT*m*h 

~   abltohn 


Total  Cases. 


Ettab 
1904^ 
Dr.Bli 


1904^;  by 
"^    Blasau. 


Period  during  which 
sent  oat 

Number 

of  oases  used 

for. 

Percentage  snocess. 
Gaae.              Insertion. 

June    Quarter  1904         

September  „        „         

December  „        „         

Karoh         „     1905        

162,462 
145,184 
137,663 
153,363 

98-6 
982 
98-6 
98-3 

94-3 
92-5 
94-2 
93-2 

Total  .^        

698,672 

98-4 

93-6 

Prinart  Cases. 


Period  during  whioh 

Number 

of  cases  used 

for. 

Percentage  success. 

sent  out. 

Case. 

Insertion. 

Jane    Quarter  1904        

September  „        „         

December   „        „         •••        ... 
jfaroh         „      1905        ...        ... 

146,700 
130,986 
118,129 
141,480 

98*8 
98-3 
98-7 
98-4 

94-3 
92-5 
941 
93-2 

Total 

637,295 

98-6 

93-6 

Re- VACCINATIONS. 


Period  during  which 

Number 

of  cases  used 

for. 

Percentage  success. 

sent  out. 

Case. 

Insertion. 

June    Quarter  1901       

September  „        „         ...        ... 

December   „        ,,         ...        ... 

March        „     1905 

15,762 
14,198 
19,634 
11,883 

97-6 
97-1 
97-7 
97-3 

94-3 
92-3 
94-2 
92-9 

Total 

61,377 

97-4 

98-5 

«190» 


'S^^ 
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wtkm 
M.19QB. 


No.  IS. 


Digest  of  the  Vacjcination  Officers*  Betitrns  with  re^fM 
to  Children  whose  Births  were  registered  in  the  Year  1903. 

The  following  is  a  summary  of  the  thirty-first  annual  retain 
under  the  Vaccination  Act,  1871 :— Of  948383  births  returned  to 
the  Board  by  the  several  Yaccination  ofBcers  in  England  and 
Wales  as  registered  during  the  year  1903,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
vaccinated  was  714,62^7  (being  75*4  per  cent  of  the  whole),  and 
the  number  r^stered  as  having  died  unvaocinated  waa  91,754 
(or  9*7  per  cent  of  the  whole).  Of  the  remaining  141,992 
children,  2,573  (or  0*3  per  cent,  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination  ;  17  as  having  contracted  small-pox ; 
12,489  (or  1*3  per  cent)  as  having  their  vaccination  postponed  by 
medical  certificate;  and  37,675  (or  40  per  cent)  in  respect  of 
whom  certificates  of  conscientious  objection  were  received; 
leaving  89,238  (or  9*4  per  cent)  as  "removed,"  "not  to  be 
traced,"  or  otherwise  unaccounted  for.  If  from  the  948,383  births 
returned  by  these  officers  deduction  be  first  made  of  the  deaths 
that  took  place  before  vaccination,  it  appears  that,  of  the  surviving 
856,629  children,  there  were  registered  at  the  time  of  the  return 
83*4  per  cent,  as  successfully  vaccinated ;  0*3  per  cent  as  either 
insusceptible  of  vaccination,  or  as  having  had  small-pox ;  1*5  per 
cent,  as  un(^er  medical  certificate  of  postponement ;  and  4*4  per 
cent,  in  respect  of  whom  certificates  of  conscientious  objection  to 
vaccination  had  been  obtained ;  leaving  10*4  per  cent  as  at  that 
time  still  unaccounted  for  as  regards  vaccination. 

The  proportion  of  cases  unaccounted  for  in  the  metropolitan 
returns  for  1903  is  20*7  per  cent. ;  in  the  provincial  returns  9*1. 
Of  the  registered  births  of  the  thirty-two  years,  1872-1903,  the 
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proportion  not  finally  accounted  for  in  regard  to  vaccination  app.a,no. 
(including  cases  postponed)  in  each  year  respectively  has  been  as  vaccSation 
follows : — 


Offlcen^ 
Betiini8,10Q 


— 

MetropoUs. 

Best  of 
England. 



Motropolis. 

Best  of 
England. 

1873 

8'8 

4-6 

1888 

10*3 

8-3 

1873 

87 

4-2 

1889 

11-6 

9-6 

1874 

8-8 

4-1 

1H90 

13*9 

10*9 

1975 

9-3 

3*8 

1891 

16-4 

12-9 

6-6 

4*0 

1892 

18-4 

14-3 

1877 

7*1 

41 

1893 

18'2 

16-7 

197R 

71 

4-3 

1894 

20-6 

19*0 

1879 

7-8 

4-6 

1895 

24'9 

19*8 

1880 

7*0 

4*6 

1896 

26'4 

22-3 

1881 

6-7 

4*3 

1897 

291 

21*6 

1882 

6-6 

4-6 

1898 

33-0 

19-6 

188S 

6-6 

4-9 

1899         » 

27-7 

.    15*4 

188* 

6*8 

6-3 

1900 

25*8 

13-9 

1885 

7*0 

6*5 

1901 

241 

n-2 

1886 

7-8 

8-1 

lfltV2 

21-3 

10*0 

1887 

9-0 

6-7 

1903 

20-7 

9-1 

In  1903  the  proportion  of  cases  unaccounted  for  (excluding 
the  postponed  cases)  in  the  Metropolis  and  in  the  rest  of  England 
uras  19*8  and  7'7  per  cent,  respectively. 
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tcmmvd 


»P.A,N0.16. 

getiof 
u)oliiation 
moen* 
itmnt,  lOOSi 


fiNQLAXD  ^  WALES 
Bilio  (ozcltididg  M«tro<- 
MXTBOPOLITAN  UmOlfa 


DIVISIONS. 


South  EuUra  > 
Sout^MidluDd  . 
EMberQ  ,^ 
SoutJi  Weitera  » 
WftatMidlAod  . 
North  Mldiand  . 
North  Western  . 
York  ,.  . 
Nortliena  ** 
Wolabf       .. 


BSQIffTEATlON 
SNOLAND : 

fioilfofd..       .» 


Berk! 

Bnekioffbam  ** 

Oambridtfe 

Obeffter  *>        ■*        «. 

OomwAll 

OtunbDrland    *, 

Derby     * 

Devon    ,, 

DofMt    ,. 

Dorham 

E»MK 

Hereford 
QDriford 

HnatmedoD    .. 

Kent     (eztr^nMirci- 
poUtan), 
Laoeaiter 

LcicMter 


nam 

817,061 
83,700 

m^m 

14^ 
Il0,f73 

fll.O» 
ie6w<H 

4^7 
4^7 

7,107 
7,#ie 

I5.m 
16^415 

4,774 
43^J« 
U^V 
17.033 
3,fi73 
73W 

usa 

S4.6fil 
134,411 


7UJ3SI 

mm 

90,422 

B0.423 
43^75 

mm 

00,100 

3^,877 

80,75* 
67,104 
&4.l^ 

3;o5e 
&401 
3,234 
43^^ 
IS,73S 
5,904 

8,794 
13,0^ 

S,fl77 
333& 
233B 
10JJT7 

cat: 
»ao 

3,732 


2,^73 
354 

tm 
m 

148 

03 

»3 

»1 
B2T 
44& 

ISO 
8C 

3 
13 

5 
12 

ae 

B 

fi 
7 

38 
U 

103 
112 
40 

1 
33 

96 

441 

II 


1 


I 


37.ff76 

1^ 
5,487 

e,ieo 
s,Tia 

2,741 
3JSQ9 
6,74« 
4.3S8 
iM 
1,TVT 


803 
107 
IM 
228 
3fi2 

m 

1^ 
763 

um 
ii 

461 

45 

778 

4,134 


"5 


01,7M 

12.480 

7»,T37 

U,347 

mm 

1,242 

ufiin 

1443 

8,380 

IjOW 

4.713 

607 

4J6$ 

7S7 

3,iN 

MS 

ll,lliO 

i^n 

6574 

m 

lejtfTS 

ij2a 

IU13 

1300 

%m 

rjjao 

uu 

1^0 

m 

35 

S33 

141 

m 

as 

m 

40 

mi 

2B2 

m 

13& 

757 

108 

MOD 

343 

1^ 

284 

3sa 

81 

6,0W 

725 

2,775 

6oe 

1,430 

513 

m 

17 

m 

60 

7» 

^ 

1J0W 

246 

14^7 

U30 

U4lS» 

ml 

801^ 
€3444 
25J0M 

sgno 

7,534 
2jB4l 
7,735 

%m 
fW 

7,4fl 
4,713 

m 

743 

190 
L^l 
£06 


3,781 

477 
398 

f^jm 

e;M8 

11 

637 
J7 

813 
3^1 
3.777 


*  The  flfurM  in  thti  column  YkBi^  m  Mtoranoe  to  the  othaf  ophimM 


d03. 
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FlBCKNTAOES  Of  BIRTHS  regifttored 

In  am. 


talif 


<L) 


Exempted 

by"Con- 

Ob^Mtloti'' 
Ceni* 


m 


Not 

flnaXly 

Accoanted 

for,  lb-- 


poitpotiod. 

a) 


Unviicci- 
DAtod. 


fCor«.a*s.H 


Tot&l 
Kumbflf 

Cortilicatea 
ol 

Primary 
Vacciimtion 

»l 

ALL  A0E3 

rcc^lvned 

durlD^the 

year  Ixm. 


AFP.  A.  No.  16. 

Digott  of 
Vaoainatlon 
OffloeruT 
Baiurns,  IflOS 


75*4 

4-0 

10*7 

14-7 

761,fS27 

ENGLAND  A  WALES. 

?S-4 
tt*9 

4-6 
10 

0*1 
2.)-7 

13-6 
21-7 

66.>,313 
90^14 

U  HTROtOLTTAN 

UNIONa 

6B*0 

10 

20-7 

21*7 

96214 

KEaif?niATiopr 
DiTiaioxa 

LODdOD. 

a*s 

4-2 

6'8 

iro 

09.961 

South  Eastern. 

TD'S 

10-7 

10*8 

21*6 

44,340 

South  Midland. 

71-7 

4-9 

14*9 

19*8 

40,006 

Eastern. 

781 

6-1 

8*0 

141 

36.618 

South  Western. 

77-9 

8-4 

8-4 

11*8 

93,266 

West  Midland. 

60-4 

11-1 

l?-8 

28*7 

44,410 

North  Midland. 

78*8 

2-7 

7*2 

9-9 

129,614 

North  Western. 

78-8 

80 

8*4 

iro 

90.039 

York. 

78-S 

20 

80 

lO'O 

61,414 

Northern. 

ars 

1-0 

6-6 

7-6 

56.787 

Welsh, 

00-4 

10*4 

12-3 

41-7 

2369 

BBGISTBATION 
COUNTIBa, 
BKOLAMD  : 
Bedford. 

76-1 

8-2 

12-7 

10-9 

6,489 

Berks. 

61-0 

18*6 

4-8 

23-4 

3,321 

Buckinghamu 

80*8 

3*1 

4-0 

6-1 

4,284 

Cambridge. 

80-1 

0-7 

4-0 

4-7 

19.073 

Chester. 

83-4 

8-2 

6*8 

9-0 

6.794 

Cornwall. 

81-0 

4-6 

4'4 

9-0 

6,602 

Cumberland. 

681 

4-6 

28-7 

31*3 

10,269 

Derby. 

84-9 

1-7 

4-9 

6-6 

13384 

Devon. 

n-s 

4-6 

71 

11-7 

8318 

Dorset 

77-1 

2-4 

8-6 

11-0 

36349 

Durham. 

69-6 

2*2 

19-7 

21-9 

24.072 

Ehsoz. 

84-4 

Ul 

16-8 

26*9 

113BS 

Gloucester. 

86-1 

i-o 

8-8 

4-8 

2318 

Hereford. 

78-1 

0-9 

9-0 

14-9 

6396 

Hertford. 

88-0 

4-0 

2*8 

6-8 

906 

Huntingdon. 

8I'8 
77-8 

8-2 
8-1 

4-7 
7*7 

7-9 
10-8 

20,730 
110361 

Kent      (ei  Ira-metro- 
politan). 
Lanoasier. 

19-4 

171 

31-6 

68-9 

6490 

T^ioetter. 

9ft 


^l0tfy  refer  to  the  births  tegtatered  \i\  \0(ft. 


ioi 


RbturN^ 


kPt>.A.Ko.l6. 

>lffe«tof 

)fflcera' 
toturns,  1903. 


11^ 



1 

i 

1 

>• 

1 

S 

d 

o 

1 

►If 

1 
PI 

cCJO 
7^ 

1 

i 

1 

c 

1      > 

"3 

KsaiOTa^TioN 

OOPNTIXS-tMnf, 

ENQULND— aiTif* 

LlQcOla  -, 

la^OBO 

9.705 

Bfi 

— 

uu 

Uie 

161 

43S 

Middle«)3C        (^letrti- 

:;4.365 

18.114 

1^1 



341 

2j)H 

277 

3,306 

motropoUtaoX 

Honmdnth 

in4F7 

e^% 

12 

— 

m 

1.110 

463 

77i 

Norfcilk.. 

ii,e5i 

gjiiite 

33 

- 

1,430 

1.069 

111 

683 

Korttumtpton . . 

8,1  Ifl 

4346 

g 

-  1 

%vm 

804 

US 

Hgf  1 

Nortbumberkmd     >  * 

30.1S7 

li^sie 

»S 

3 

365 

2.168 

$m 

Mt6 

Kotiiaghotn    .. 

n.m 

14^ 

34 

1 

1,029 

2,366 

346 

1^ 

Oxfa^ 

43* 

H^ 

10 

- 

4PG 

281 

46 

xn 

BnOand 

IIB  1 

969 

4 

— 

30 

B* 

4 

s 

B&lop 

ejsa 

%m 

18 

- 

98 

601 

m 

iM 

Somerset 

um 

8,146 

S3 

- 

834 

703 

303 

908 

10,013 

17.0B1 

35 

- 

m 

1.473 

194 

703 

BMTord 

36.391 

29,290 

B 

- 

612 

SJ87 

432 

3.091 

Suffolk  .. 

9,303 

7.410 

13 

- 

E28 

723 

130 

601 

Burres^  (exlr(k»m«tro* 

1^665 

15J341 

57 

— ► 

813 

1341 

3S3 

im 

poUtonl 

Bus^x 

13^ 

9J56 

25 

— 

1,409 

989 

£33 

ijn 

Warffklt 

27,B(J3 

£1,01B 

61 

— 

837 

B.H6 

330 

2:m 

We«^-morlAi]d .  > 

1,434 

1458 

2 

— 

20 

106 

14 

35 

TVllte      ,. 

6h58B 

4,078 

14 

- 

1,203 

441 

tfiO 

706 

20^ 

16,937 

60 

I 

203 

i^i 

107 

64S 

Tork,  E.  Bidit]£r 

}:{j^ 

11. i-;^ 

34 

- 

164 

1,430 

im 

esi 

York,  N.  RidJQg 

ii.seo 

BJbn 

17 

- 

414 

1,312 

m 

677 

York,  W.  Bidlna       ., 

eo;ai6 

61,034 

im 

I 

3,165 

8,576 

970 

6^130 

Wales  : 

Au^Sciioy 

P27 

8l>5 

— 

— 

" 

m 

so 

4 

BrufkDtK'k 

L*iit5 

1.^3 

1 

— 

14 

166 

37 

« 

CartlSiiaQ 

U5KJ 

1.217 

— 

— 

5 

133 

14 

23 

Cuf  djjxrtlien    < . 

4jm  1 

3^1*5 

— 

™ 

1 

429 

BO 

49 

CufEmrvon 

S^lCi 

2,041 

3 

— 

0 

311 

33 

49 

Denbii^h 

3.017 

3,G:r 

7 

— 

10 

361 

35 

36 

Flint       .. 

2.504 

ajae 

3  1 

- 

2 

im 

45 

m 

31.077 

3d,2U 

53 

— 

138 

3,400 

403 

i,n3 

MerJonoth 

1^2 

1,368 

— 

— 

2 

150 

30 

42 

Monlf^Dnicify  . « 

l.fiSe 

1^&4 

1 

— 

6 

113 

la 

106 

Pembroke 

2.170 

1,OT7 

4 

^ 

6 

1S4 

60 

4A 

I]UdiiDr  ,« 

&18 

313 

1 

— 

10 

34 

6 

135 

'  T&e  figures  Id  this  column  have  no  refereflcef  olES'otB'er  SSTxtSmT 


ws> 


l9(A-H»nHntied. 

in  19(0. 

i       Total 

1     Number 
1         of 

1 

,  Certificates 
of 

SoecesB- 

^- 

naled. 

Exempted 
by-don- 
sdentioos 
Obtain** 

floatee^ 

Not 
finally 
accounted 
for,  in- 
cluding 

postponed. 

Unvacci- 
nated. 

Successful 
Primarv 
Vaccination 
!         at 

1    ALLAGBS 

1     received 

;   during  the 

calendar 

year  1904. 

a) 

(8.) 

(3.) 

(Cols.  2  A  3.) 

1 
1 

741 

11-8 

4*6 

16-4 

• 
10.460 

BEGISTBATION 

CouNnss--con<. 

ENOLAKD— CORt. 

Lincoln. 

74-7 
75-7 

1*4 
8-7 

161 
ID'S 

18*6 
14*5 

19.116 
9.026 

Middlesex        (extra- 
metropolitan). 
Monmouth. 

72-3 

120 

6-7 

18-7 

8,470 

Norfolk. 

47-6 

32*4 

110 

43*4 

4326 

Northampton. 

78-6 

1-8 

8*6 

10-3 

16.883 

7a-6 

6-2 

10-7 

15*9 

18.110 

Nottingham 

77-3 

11-4 

4-6 

15-9 

3.434 

Oxford. 

»'9 

4-8 

1-4 

6-2 

383 

BuUand. 

86-6 

1-3 

3-7 

5-0 

6.934 

Salop. 

74-0 

7-6 

11-0 

18*6 

8^ 

Somerset 

86-6 

1-3 

4-6 

6*8 

17,476 

Southamj)ton. 

80*5 

1*7 

6-9 

8-6 

82.707 

Stafford. 

78*9 

5*6 

7*7 

13-3 

7.463 

SuffoDL 

81*0 

3-3 

7*2 

10*6 

16.338 

Surrey  (extra-metro- 
politan). 
Sussex. 

71-8 

10-4 

10-3 

20*7 

9.028 

75-6 

3-1 

9-8 

12-9 

22,740 

Warwick. 

87-7 

1-4 

3-4 

4-8 

U76 

Westmorland. 

61*9 

18-3 

13-0 

31-3 

4441 

Wilts. 

83*8 

1*6 

61 

6-6 

17,716 

Worcester. 

83-3 

1-1 

6-8 

6-9 

11,380 

York,  E.  Biding. 

76-1 

37 

8*5 

12-2 

8.694 

York,  N.Riding. 

76-0 

3*9 

8-9 

12-8 

69,966 

York,  W.  Biding. 

86-8 

_ 

2-6 

2-6 

760 

WALB8: 
Anglesey. 

88*6 

0-9 

6-7 

6*6 

1,363 

Brecknock. 

87*4 

0-4 

2*7 

3-1 

1.096 

Cardigan. 

86*8 

0-0 

2-7 

2-7 

3,736 

Carmarthen. 

87-9 

0-8 

2-4 

2*7 

2,868 

Carnarvon. 

87*4 

0*3 

2-4 

2-7 

2,660 

Denbigh.                  • 

87*8 

0-1 

4-4 

4*5 

2.266 

Flint 

81-0 

0-4 

6-8 

7-2 

27487 

Olamorgao. 

86*9 

0*1 

4-6 

4-6 

1,461 

MerioneKb. 

84*1 

--     0*4 

8*1 

8-6 

1,313 

Montgomery 

86-8 

0*1 

4*9 

6*1 

1,832 

Pembroke. 

or* 

^  -  -ro 

-     30-9 

83*8 

341 

Badnor. 

A».  A,  N 

Digeeto? 
VaodnatN 
OflicOTir 
lletnrpi,  U 


li  the  tabfo,  which  strictly  refer  to  the  births  Tegiit«ra6L  Vn  \KA. 
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stlof 


Returns, 


trBB,1908. 


METROPOLITAN 
UNIONS. 


Bermondsey 
Bethnal  Oreen  •• 
Camberwell       •• 
Chelsea     •• 
Fulham     .. 


George's,  St^  Hknover 

Square. 
George,  St,  in  the  East 

Giles,  Stnand  St  George 

Greenwich 

Hackney 

Hammersmith  .. 

Hampstead 

Holborn 

Islington 

Kensington 

Lambeth 

Lewisham 

London,  Oity  of . . 

Marylebone,  St 

Mile  End  Old  Town    .. 

Paddington 

Pancras,St 

Poplar       

Shoreditch 

South  wark 

Stepney 

Strand      

Wandsworth 

Westminster 

Whitechapel      ••       •• 

Woolwich 


A 


4,232 
4,633 
7310 
1,609 
4,797 
2,340 
2470 


7,288 
3,011 
1,462 
4,342 
8,976 
3,696 
9,116 
3.826 

339 
4,003 
4,480 
3^16 
6,384 
6340 
3,930 
6,738 
1372 

2i7 
11,723 

639 
2367 
3334 


131319 


I 


3,074 
2,036 
6,121 
U64 
3.766 
1329 
1,413 

666 
4,433 
4,668 
23U 
1,190 
3.006 
6385 
3,061 
6.429 
2,947 

266 
3342 
1,469 
2,621 
4,129 
2,467 
1396 
4366 
1,009 

170 
8316 

431 
2337 
3327 


90,422 


47 

1 
1 
16 


^1 


fll 

lb 


26 
23 
69 
9 
61 
12 
2 
6 
64 
90 
31 
80 
16 
103 


74 

11 

10 
32 
60 
21 
23 
60 
7 

216 

3 

U 

114 


3 
5 


462 
611 
682 
141 
423 
188 
166 

74 
647 
738 
266 
106 
436 
740 
279 
768 
268 

32 
316 
330 
296 
616 
629 
490 
784 
191 

31 
1,043 

42 
232 
811 


1380     12,027 


1 
94 

66 

61 

66 

7 

I 

S 

26 

66 

26 

U 

19 

62 

16 

20 

26 

8 

118 

47 

48 

81 

18 

02 

28 

27 

10 

293 

2 

4 

17 


a 


663 
2388 
1,468 

148 

479 

9S 

S86 

S40 

613 
1,704 

163 

96 

861 
i363 

196 
1,799 

493 
33 

303 
2321  ] 

308  I 
M77j 
2,608  ' 
1368 
1,601 

686 
86 
1308 
60  ii 

873 

180  I 


1342     26394 


*  Tbe  figures  in  this  column  have  no  reference  to  the  other  columns 
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^3 — continued. 


FMBCKNTAOKS  of  BlftTHS  tftgiitercd 

ToUil 

Nutuber 

of 

GertiflyAten 

of 

Snceewful 

Prltiiftry 

Vacdnatfoa 

Qt 

ALL  AOBS 

received 

donnr  the 

csJendar 

yearlWi 

s' 

Bjc^Qiptad 

by"Ooi3- 

ObJftctiOB'* 
Certi- 
flcatm. 

Not 

fin^tly 

ocGounted 

for,  ItJ- 

eluding 

cases 

tioatponed. 

ttfttod. 

METBOPOIJTAN 

(t> 

(t> 

(I.) 

(OoU.8A3,> 

1 

la-ft 

0-0 

15-7 

ie-3 

« 

BarmondMy. 

IS'» 

0-5 

4i  < 

440 

2,412 

B^thnal  Green, 

wi 

O'O        1 

3D'fi 

ara 

6.017 

Comberwell. 

W'6 

o*e 

13'3 

13*0 

1,289 

Ohol§eiL 

TBS 

rs 

in 

12*7 

3,087 

FnlhREii. 

0^6 
0^1 

4'fl 

51 

277 

1334 

Georges,  St,  Hftnovcr 

Sqimre. 
Georgo,St,iath©  Ea*t* 

■fi 

&'5 

»l*4 

34*9 

74S 

GUe5.8t,ftod  91  George. 

wn 

ro 

10-1 

111 

4^6 

Green  wiclu 

Ml 

1-3 

34*3 

25^5 

4^1 

Hftcknoy. 

UH 

I'O 

6'2 

7^2         ! 

3^ 

aammenmith 

83^0 

2*1 

7-4 

rs 

1^ 

Haropatead. 

ttS 

0*1 

30*S 

30*7 

3,206 

Holbom. 

7i^6 

11 

US9 

17-0 

^m 

laUngtoiL 

86*1 

0-7 

5*0 

e^o 

3,040 

KeCKiiaftoa, 

706 

l"0 

»-a 

are 

7^43 

I^mbetb. 

Ti'Q 

I't 

13'5 

16-4 

^jm 

LewiHhjLHip 

TO*5 

' 

ll'S 

11*8 

3G5 

London.  City  of. 

U'O 

0-3        ' 

10*5 

I0'8 

B,44« 

MwTlebone^St 

SS'3 

0'3 

N'fl 

60-8 

im 

Mlk  End  Old  Town. 

TO' I 

1*0 

107 

11  ■? 

2J10 

PoddtDgton* 

•4*7 

0» 

1       24*4 

25*3 

4333 

Pftnom6i  Ht 

433 

O'i 

4a*6 

#*fl 

2^ 

Poplar,  ' 

»'B 

0*0 

36*0 

96*6         1 

3401 

Shoredltch, 

saa 

07 

34*S 

are      ^ 

4^ 

South  KTOjrk* 

Bt'0 

0*4 

WA 

36*8         1 

i.m 

Stepney. 

«'i 

- 

ia*fl 

ia'6 

m 

atmnd. 

115 

re 

16*4 

17-3 

».717 

Waiadswortk 

80-0 

0*8 

11-5 

la'i 

m 

WestmlnBtcr 

gl'S 

0*4 

B*7 

lO'l 

'         2,405 

Wbitecbttiwl 

B4e 

2*0 

4*3 

71 

1         3>lfl7 

Woolwich. 

«'» 

ro 

20*7 

sr7 

06,314 

DigertoT 
Vaocinatioi 
Offlcenr 
Betiinii.l9( 


flM  tabte,  whieh  ttricUy  Kler  to  the  births  registered  in  1908. 


208 


pp.  A,  Ko.  10. 

igestof 
fcoclnatioo 

ifeiini8,190S 


BEDFOBD, 

AmptkiU  ., 
Bc>dford     ,, 

Lutroii         ,>       ** 


AblDcrdon  .. 
fit«dA«ld  .. 
laBttiampfltead . . 

Skrinadon.. 
Htmgerford  sJld  B&mft- 

MaidfiEiheiid 
Newbury  -. 


Windsor    .. 
WoklctghAut 


BUCKINGHAM- 

Amentbftm 
Aylesbury.* 
Baokingham      «> 

RCoD 

Newport  Patrnell 
Window    .. 
Wycombe., 


CAMBRIDGE. 

O&mbridge 

Cbxtoo  and  ArrliigtoQ 

ChMterton 

JSly 

Union 
NowmArkot 
North  Witohford 
Whittlesey 
WUb«ch    „ 


I 


i 
I 

'8 

> 


453       aoe 

618        m 
i32         MO 


4m     2m 


m 

415 
J70 
305 

SB 

GOO 
330 
4?7 


6^ 


B17 
389 

eiB 

753 
194 

13^ 


366 

m 

331 

W 
367 
1,091 
301 
33© 
740 
3^ 


5M 


400 
473 

300 

SS& 
104 
712 


4^7 


881 
IBS 
786 
4S0 
323 

473 


4.0S1 


3,^ 


7B8 
1^ 
ffT9 
424 
105 

im 

410 

101 

738 


4,306 


13 


IS 


71 

lea 

161 


uoa 


ua 

71 
E3 
IS 

liE 

48 

413 


107 


I 
I 

p 


45 
105 
44 
33 
lOJ 


323 


Rbtubks, 


i 

s 


S 


31 

30 
41 

m 

n 

B3 

?E 


41 

M 
40 

10 


321 


76 
U 
51 
31 
14 

30 
16 
104 


300 


111 


»6 

U 
9 

m 


4« 


9 
EM 

4 
14 
18 

e 


743 


190 


1£1 


•  ThimgiuMfirt&acionimiiiiaTe  no  xvnrmof  m  ttw 


S09 


1908— «m/miMiL 

Px&0SBiTAa£3  of  BittTHis  r«srl^tored 

Tolal 

1111003. 

NmnbeF 

Of 

Oonifl«iLtQ« 

or 

Siic<i««fiil 

dtiec«Hfr. 

Kiempted 
by  "  UQii- 

Hot 

PnEDSTT 

■ 

folly 

idoDUoni 

bocomitad 

Oavaccl- 

«t 

Dmled. 

OWecttoD'" 
derti- 

Dated. 

AJJj  AOSS 

r»ceiT©d 

podpofteiL 

ealBEid&r 

rear  1901. 

CL) 

(1) 

(3L) 

(0Dl«.aA3,» 

t 

BEDFORD, 

e:£ 

1S7 

6'» 

2B*B 

343 

kmpmUL 
B««ord, 

K*7 

jn 

22-0 

•/I'B 

W179 

E^* 

23-fl 

1'7 

2fi-3 

413 

BiHiIe§vadf9L 
LeitflitOQ  Euittid. 

S6'0 

36-2 

3*6 

3S'7 

m 

3i*e 

W'O 

13-^ 

70'2 

290 

Luton. 

fia*4 

294 

13'5 

417 

3L360 

BERKS. 

s;! 

rs 

5-1 

6*6 

801 

Bradleld. 

88*0 

17 

6-1 

e*a 

587 

ss:2 

s;s 

ii 

4'8 

333 

En^tbampateod* 

see 

07 

9'6 

10*3 

3S7 

Farlnirdou. 

88'S 

1'0 

4'0 

5*0 

348 

HnHBOTford  And  Baaift- 
M^d^QbeAd. 

79*» 

8^8 

5'3 

IJ*8 

497 

81^4 

81 

4*2 

13-3 

379 

HawbtuT. 

63' 7 

*1 

32-7 

MM 

1,1!n 

Heodliitf. 

8»*3 

27 

1*8 

4-6 

310 

Wamagfirtd, 

£*l 

ra 

r% 

8*0 

318 

WfkQtatfe, 

SSI 

la 

38 

6*4 

814 

Wlod«>r, 

ws 

18 

2*5 

4*3         1 

386 

WoklDgb»m, 

78*1 

S3 

12-7 

16*9 

MS9 

> 

BUOEINOEAJt 

flO'g 

ll'7 

6-7 

36-4 

378 

Amenhftm* 

i!:i 

US 

4*2 

ie-0 

481 

AylMbiUT. 

lis 

IB'T 

1*1 

30*8 

320 

BiK^kltiffh&iik 

S?l     ' 

1'3 

*4 

57 

700 

Eton. 

717 

Ifl'S 

2-g 

33-3 

606 

N«w^ort_P«ndi. 

flSM 

29-0 

O'fl 

30*6 

98 

»'6 

M'l 

6» 

38-0 

868 

Wycombe. 

aee 

18*6 

4^8 

23*4 

S^l 

' 

OAHBRIDOB 

83-6       1 

i'5 

e^i 

7*8 

873 

Cftmbridflvv 

02'0 

11 

0-0 

11 

180 

Caxton  ftQd  ArHnfftoo 

dA'fi 

S'S 

16 

8*8 

050 

Oheaterton, 

g-3 

31 

3'1 

6*3 

406 

Ely, 

S'J 

0'» 

40 

40 

£10 

LlBtoD. 

aft'i 

rs 

B^t 

8-6 

737 

Nevnurket. 

a:! 

53 

vn 

6*8 

m 

N orHi  Wltchfotd. 

ss 

--. 

5*» 

B'O 

183 
781 

Wtiit«e«y. 

ej'& 

rn 

se 

fi-2 

wtBb^h. 

ess 

%i 

4*0 

a^i 

4^ 

AFP.A,K0.1 

DigeJcdT 
VacciiiatloB 
Ollloenr 
B0lQnit,UO8 


It  lli#  tMib  wUoh  ftrieOj  nCsr  to  th«  Urfha  regiftered  in  1903. 
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pp.  A,  No.  16. 

Igertof 
lodnalton 

ODLoenT    

»tiirn8,1901 


Rbturhs, 


ii^ 

0 

^"9^ 

g 

^gl 

1 

^ 

M 

1 

j 

>> 

1 

^ 

1 

1 

^ 

1 

1 

1 

1 

9 

1 

1 

& 

5 

1 

55°^ 

I 

► 

1 

OHBSTEB. 

Birkenhead 

M4S 

4.469 

32 

^^ 

606 

42 

91 

BaoUow 

2.025 

1313 

16 

.. 

lao 

10 

18 

Oheeter 

1.413 

1305 

2 

_ 

m 

26 

61 

Ooogleton 

903 

790 

4 

_ 

71 

16 

19 

Maccleefleld       .. 

1396 

1318 

2 

^ 

180 

10 

18 

Nantwich 

2.290 

1310 

9 

_„ 

88 

219 

44 

170 

Northwioh 

1.702 

1328 

.. 

10 

142 

7 

16J 

Bunoorn 

Ul? 

1,051 

""2 

__ 

12 

122 

22 

8. 

Stookport 

*^ 

3367 

10 



78 

610 

98 

166 

Tkrvln      

367 

832 

3 

— 

26 

8 

4  1 

Wlrral       

U13 

1466 

6 

— 

~4 

90 

U 

87 

22.007 

18.738 

86 

— 

164 

2481 

282 

686 

OOBNWALL. 

Anatoli.  St         ..       .. 

833 

736 

1 

_ 

18 

66 

7 

10 

Bodmin 

403 

837 

2 

.. 

8 

28 

8 

26 

Oamelf  ord 

176 

154 

_» 

8 

12 

4 

2 

Oolnmb  Major.  St 

861 

806 

""1 



5 

26 

14 

10 

Falmonih 

494 

880 

.- 

.. 

80 

46 

13 

^ 

QermanSfSt 

481 

437 

__ 

^ 

28 

9 

12 

Helflton 

489 

879 

1 

_ 

""0 

62 

12 

96 

285 

246 

__ 

11 

19 

8 

6 

Liskeard 

493 

398 

^ 

__ 

46 

80 

12 

7  1 

Penzance  

1,093 

906 

1 

__ 

17 

100 

15 

54  1 

Redruth 

1.144 

885 

__ 

19 

149 

10 

81 

Stratton 

158 

129 

~"l 

__ 

6 

12 

4 

6 

Truro        

750 

612 

1 

— 

61 

48 

19 

18 

7.167 

5,904 

8 

- 

228 

610 

126 

282 

OUMBEBT.AND. 

^ 

Alston-wiih-Oarrigill. . 

67 

44 

_ 

_ 

8 

10 

4 

1 

BooUe       

451 

384 

2 

-_ 

1 

60 

8 

6 

Brampton 

Oarlisfe 

190 

160 

_« 

2 

17 

6 

6 

1,709 

1307 

""3 

_ 

7 

162 

10 

90 

Cockermouih     .. 

2.227 

1.483 

4 



268 

262 

71 

148  1 

Lon^wn 

134 

125 

_ 

9 

— 

— 

Penrith 

502 

451 

__ 

_ 

""7 

48 

— 

1  1 

Whitohaven 

1,788 

1346 

_ 

_ 

61 

163 

6 

38 

Wigton      

678 

493 

— 

— 

18 

62 

6 

10 

7,646 

6,193 

9 

- 

362 

757 

109 

226 

DEBBY. 

"^" 

Ashbourne 

488 

407 

_ 

__ 

16 

60 

10 

6 

Bakewell 

&)2 

671 

__ 

_ 

63 

64 

21 

88 

Belper       ..       ..       .. 

2.088 

1365 

1 

_ 

163 

206 

60 

304 

Chapel-en-le-Frith     .. 

728 

624 

1 

„_ 

6 

67 

9 

29 

Cheiitorfleld 

5.11^ 

3,150 

4 

_« 

66 

678 

108 

1324 

Derby        

5.244 

818 

__ 

236 

887 

1.784 

OlOSMD 

Hayfleld 

603 

418 

^ 

_ 

96 

64 

18 

16 

963 

317 

_ 

_ 

6 

29 

a 

Shardlow 

1.636 

1316 

1 

— 

66 

166 

82 

876 

16.122 

8,784 

7 

- 

697 

1300 

248 

8.781 

*  The  fl^rei  in  this  oolnmQ  have  no  reference  to  the  other  oolwinn 
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19O3-0onfo'niMd. 


1 

PBB<JKNTAaea  or  Births  fdiri^tored 

Total 

( 

10  1803. 

Number 

of 

Csrtiacatei 
of 

Siici3e«fiil 

Baecem^ 

Bzempted 
by  "  don- 

Not 

fln^l^ 

ftceouniod 

TAOdOfttlOD 

— 

fuUy 

KBfltjtioy^ 

UnvaotjU 

M 

nsied. 

Objection - 
flCfltCft 

eladlng 

nated. 

ALL  AQES 

rooeived 
during  th6 

poAipoaed. 

C&IOIUlSkT 

fmr  mi. 

(L) 

a) 

(3.) 

(Col*.  2*  3.  J 

« 

OHEBTEBi 

869 

O'l 

2'B 

ri 

4^7 

filrk«Qb«ad, 

m& 

0"4 

1-4 

1*8 

mi 

BucktoTF. 

as-3 

0-3 

6^4 

66 

im 

Chester, 

87-6 

0*3 

3*8 

4*3 

885 

Con^leton. 

SI 

O'B 

2*7 

S'3 

1.148 

MacelesQeld, 

wo 

17 

9*3 

110 

2jaoi 

Nantwlch, 

m^B 

0*8 

1*3 

1*0 

1^ 

North  wleb. 

m-i 

1*0 

36 

3'5 

Urn 

Ban<!oni. 

w% 

VI 

fl*l 

7*8 

n^m 

Stockport* 

^1 

^ — 

IB 

19 

3*!1 

Tarvla* 

m'7 

0-3 

3*7 

40 

1J14 

WirraL 

Wl 

0*7 

4M> 

47 

104)73 

CORN  WALL 

68*6 

re 

SO 

3-a 

7Fia 

AuptfilUSt 

ffl*6 

ro 

69 

8'9 

333 

Bodmlu. 

sa'o 

r7      1 

3*4 

61 

135 

Camel  ford. 

84'6 

1*4 

e-« 

80 

32-i 

ColumbMkJor.Bi 

TO'i 

ri 

7*7 

13*8 

453 

Falmoutb. 

eo's 

l'4 

4'i 

474 

Oernuni,  3L 

g:| 

IB 

1-8 

11-8 

401 

Helatoti. 

3*8 

3*2 

7-1 

atr? 

Launo««U>D. 

8D*7 

ra 

39 

Lr3 

468 

Luke»nL 

s» 

rs 

6^3 

7*0 

930 

FtiiiEaaoe. 

h:i 

1*7 

8*0 

r: 

1.475 

Il«dnilb. 

SI  » 

38 

6-3 

10*1 

111 

Btrattdn, 

8oa 

8'<> 

4-9 

t3'S 

684 

Tmi^. 

fiSl 

3^2 

5-8 

fl*0 

ft.794 

OUMBBRTiAND. 

S.I 

11  *» 

7'S 

18*4 

44 

flfi'i 

0-a 

3-1 

3-3 

403 

Bootle, 

04^2 

11 

G*e 

0*8 

174 

BmmptoD. 
CariEja 

m'2 

0'4 

1-a 

a*a 

1^1 

60^0 

no 

8*9 

31*6 

U730 

OockenDOUtli* 

83*3 

«— 

0*0 

0*0 

110 

tOQ(rt<PWIL 

M'fl 

1*4 

o-a 

1-6 

4S1 

Penrlib, 

88*5 

a*e 

3*3 

fi*l 

urn 

Whitfihwtea. 

a5'3 

3*1 

^'6 

5*7 

m& 

Wiffton, 

81-0 

4^0 

44 

8*0 

em 

DEBBY 

89  4 

81 

3*3 

6*4 

873 

Ashbourne, 

73*8 

7*4 

6"3 

13-7 

607 

Bftk^woa 

M'V 

iil 

17-4 

252 

1.4B0 

Belper. 

!!;s 

5*3 

6*0 

658 

OtLapel^D*t«-Frlth 

SI 

11 

a&*o 

370 

3,694 

Ohf^torflfllil 

as's 

7^2 

M*3 

8a*B 

1,^ 

Derby. 

s;5 

US 

fi*fi 

ai*8 

381 

Barfleld. 

E! 

1-7 

3-0 

4*7 

335 

B»"l 

»** 

ii*3 

17*7 

uos 

9h*Pdlow. 

581 

4*8 

36*7 

81*9 

10^ 

▲FP.A,Na 

Vaodnation 
Offioen* 
Btftnrns,  190f 


!■  Ibf  Mk,  ifhidi  i^lotly  refw  to  tlie  birtlu  rogUter^ 
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^P^A  No.  hl 

IgefftcJ 
Mcinatioo 
Moertf 
etonu,  190S. 


\ 

^ 

1 

i 

1 

1  f 

~ 

1 

i 

f,i 

Pi 

'ji 

DEVON. 

Azminster 

334 

896 

4 



10 

IS 

4 

3 

mS!SS^*,.    ;;    ;; 

8dS 

734 

— - 

Bl 

ee 

19 

S3 

&e3 

4^ 

» 

•^ 

10 

40 

9 

0 

OroditoD    **       4*        ** 

314 

ses 

_ 

** 

I 

15 

— 

3 

D^vonpoft 

2,m 

i.e87 

I 

— 

u 

18& 

68 

139 

430 

358 

S 

-» 

2 

41 

8 

IS 

Exeter       

B3& 

6}^ 

"    1 

W 

89 

9 

»  , 

HotHWortby 

m 

ie& 

— 

— 

P 

1 

• 
* 

Klnipibridae 
Newton  Abbot   ,. 

442 

410 

— 

— 

^fi 

19 

3 

5 

537 

3n6 

. — 

. — 

4 

» 

1 

S 

1,470 

1J387 

G 

^ 

H 

97 

89 

10 

Okebatapton      „ 
Plymouth 

354 

309 



4 

la 

17 

B 

3^7 

2JS1 

It 

^^ 

se 

37» 

56 

14B 

Plympton  St,  Mary     -* 

^ 

«7 

— 

i 

f£ 

* 

M 

South  Molton     .. 

m\2 

380 

— 

-^ 

u 

3 

S 

Tavifetock 

530 

470 

1 

— 

?i 

98 

— 

2 

Thomfle^St, 

1^ 

1J»« 

fl 

— 

34 

73 

38 

% 

THvertoD    ., 

fiB8 

643 

< — 

7 

38 

4 

i 

Xorrlngton 

m 

343 

.^^ 

, — 

3 

17 

3 

f 

I'otnea       

m 

806 

1 

^ 

0 

m 

7 

9 

IMiG 

13^ 

ss 

— 

m 

im 

3»4 

477 

DOB8ET. 

B«Mim1n&tor 

m 

305 

_ 

^ 

t 

7 

4 

3 

Bljmdfonlw 

255 

207 

— 

— 

4 

1» 

3 

23 

Bridpurt    

sm 

240 

I 

— 

3 

li 

4 

Oenie 

m 

92 

— 

6 

3 

~a 

3 

Dorehe»ter 

458 

3S4 

1 

H 

1 

M 

8 

33 

Poolo          

m 

6^ 

& 

^ 

Be 

76 

39 

m 

Sbaftesbtiry 

374 

339 



7 

6 

G 

8 

Sherbonxe           *.       ..   ' 

350 

ass 

^ 



3 

^0 

3 

11 

Sturmiaater 

ITS 

Ml 





4 

0 

4 

Wareham  and  Porbeck 

m 

331 

_- 

*_ 

10 

£ 

~1 

11 

Weymouth 

1^2 

773 

a 



ai 

s 

11 

f* 

Witaborne   and  Cmn- 

414 

m 

3 



14 

M 

8 

1« 

borae. 

4.774 

3^ 

U 

- 

330 

sae 

81 

359 

D0EflAM, 

Anckl&nd 

3^1 

3,553 

7  ' 

, 

306 

408 

08 

391 

Cherter-lo-Street 

:2,476 

l,tt33 

17 



32 

S! 

44 

lid 

BarUngton 

1,673 

i,m 



67 

238 

31 

141 

Dnrham    * 

tm 

11 



103 

304 

46 

114  , 

£&BlnfftoD 

3,106 

i.m 



7 

2H 

L9 

38 

ws 

4.484 

3 



m 

831 

71 

Lia^j 

Hmraepool 

3At3 

3,08! 

& 

: 

ao 

283 

m 

61 

Hoaibkia-la^prltiK    ,. 

i^aei 

1340 

7 



204 

n 

83 

3,178 

3,3^ 

7 



iii 

383 

m 

164 

SednfleM..        ..       .. 

SonQiSbieidu     „ 

m 

MB 

1 

_ 

0 

lOB 

3 

fa 

%jm 

4J81 

la 



44J 

a&o 

m 

^ 

StocktoD 

%m 

1,764 

4 

1 

4£ 

S5 

38 

6fl 

S^underland 

6,743 

6^ 

3S 



42 

m 

iri 

*2 

Te««laLo    .* 

m 

477 

^ 

14 

ee 

8 

n 

VVcardale 

44fi 

574 

"l 

— 

30 

33 

3 

4 

431328 

33.S36 

103 

- 

l,oea 

5,06fl 

m 

3,038 

1 

J 

t 

•  The  flgurot  in  this  oohiino  hftre  no  ref erenoe  to  tb«  ottior  ootmnoe 
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ISOi-'Contintied. 

ATP.  Agnail 

1 

1 

Digest  of 

Vaooinatton 

PEBOENTAQBa  of  BmTUS  registered 
in  1903, 

Total 

Number 

of 

Certiflcates 

Oflloen' 
Betunii,190S. 

of 

Successful 

1 

Suooess- 
fnUy 

nated. 

Exempted 
by**don- 
floientious 
Objection" 
Certl- 
floateiL 

Not 

finaUy 

accounted 

for.ln- 

cloding 

oasee 

Unvacci- 
nated. 

Primary 
Vaccination 

at 
AT.L  AQES 

received 
during  the 

postponed. 

calendar 

year  1904. 

(L) 

(2.) 

(3.) 

(CoU.2ftS.) 

• 

DEVON. 

88'S 

3-0 

21 

6-1    i 

306 

Azminster. 

83*3 

6*7 

4*6 

10-3 

779 

Barnstaple. 
Bideford. 

85'9 

3*2 

30 

6*2        ; 

473 

9S*9 

0*3 

10 

1*8 

286 

Orediton. 

81'0 

0*5 

9*4 

9-9 

1368 

Devonport. 

8S'3 

0*5 

6*0 

0*5 

370 

81*8 

1*9 

6*7 

7*6 

722 

Exeter. 

87*6 

1*6 

t'6 

169 

Holsworthy. 

92*8 

ri 

1*8 

2*9 

413 

Honiton. 

90*8 

1*2 

1*8 

3-0 

306 

Kingsbridfe. 
Newton  Abbot 

87'6 

2*4 

31 

5*5 

1^ 

87'8 

1-1 

71 

8*2 

^ 

Okebampton. 
Plymouth      ^^ 

77-7 

1-3 

71 

8*4 

3;»4 

87-4 

0-4 

6*6 

6-9 

^ 

Plympton  St  Mary. 

94*7 

1*^. 

1*3 

244 

South  Molton. 

88'7 

To 

3*8 

7*8 

460 

Tfcvistock. 

86'6 

1*9 

6-3 

7*2 

1.121 

Thomas,  St 

92*7 

1*2 

1*7 

2*9 

666 

Tiverton. 

90*7 

11 

1*9 

3*0 

226 

Torrington. 

90*4 

1"0 

1-8 

2-8 

827 

Totnes. 

84*9 

1*7 

4*9 

6*6 

18384 

DOBSBT 

91*3 

1*4 

3*2 

4*6 

ISI 

Beaminster. 

81*2 

1-6 

9*8 

11*4 

231 

Blandford. 

90*3 

0*8 

1*6 

2*3 

220 

Bridport 

80-0 

4*3 

4*3 

8*6 

93 

Cerne. 

83*8 

0*2 

9*0 

9*2 

3T7 

Dorchester. 

72*2 

9*1 

10*1 

19*2 

701 

Poole. 

87*2 

2*6 

4*7 

7*3 

246 

86*1 

1*2 

6*0 

6*2 

211 

Sherborne. 

80*9 

3*2 

2*2 

4*4 

168 

Sturminster. 

80*7 

2*8 

3*4 

6*2 

334 

Wareham  and  Porbeok. 

74*9 

7*8 

9*6 

17*4 

778 

Weymouth.      ^   ^ 

86-0 

3*4 

6*3 

87 

285 

Wimbome   and  Oran- 
bome. 

81*2 

4*6 

7-1 

11*7 

3318 

DUBHAM« 

70*9 

10*1 

7*6 

17*6 

2.263 

Auckland. 

TO-l 

1*3 

6*5 

7*8 

1,916 

Ohester-le-Street 

720 

4-0 

10*3 

14*3 

1309 

Darlington. 

78*3 

3*9 

6-0 

9-9 

2.069 

DurhanL 

87*3 

0*3 

2*7 

3*0 

1366 

Easington. 
Gateehead. 

•7*1 

2*6 

17*9 

20*4 

6338 

80-5 

0-6 

3*6 

4-2 

2330 

HartlepooL 

81*0 

6-3 

6*3 

1313 

Honghton-le-8pring^ 

SI 

rs 

9*0 

12*8 

2380 

ri 

4*3 

6*4 

608 

Sedgefleld. 

IB'S 

0-7 

11*9 

12*6 

5.067 

South  Shields. 

8S-2 

2'1 

4*6 

6*6 

1341 

Stockton. 

81-7 

0-6 

6-6 

6*1 

6320 

Sunderland. 

84-0 

2*6 

3*9 

6*4 

494 

Teesdale. 

81-0 

6-7 

1*6 

8-3 

336 

Weardale. 

77-2 

2-4 

8-6 

11-0 

36349 

ialtelftblt,  whtohiMdlly  refer  to  the  births  registered  in  1903. 
S1909 
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lPP^  No.  m 

Igettof 
•ocioatioB 
floonr 
enini8,l90S, 


DEVON, 

BfLrntttaple 

Devoaporl  *  * 

E&«t  Stonehdoaa 

HoltfWofthy 

Newton  Abbot   *- 
Oltehamplon 
Plymoutb., 
Plympton  fit.  Mary 
BonXh  MoltoQ     .. 

Thom^i^St. 
Tivertoti  .. 
ToTTlQ^on 


D0H8ET. 

Btimaronl . . 
Bridpurt    ., 
Certxe 
Dorchester 
PckjIo 

Bharte«lmry 
Sberbome 
SturmlDster 
WarehniD  iLiid  Pnjb&ek 
Wi>ymau  th 

Wlmfaome   And  Gmn- 
bom*. 


I 


o 

I 


DDRHiJL 

Ancklmnd 

01i««t«r-l«-Btreet 
B&rl1n(rtctii 
Durham    -* 

Oftt«he&d., 
Hartlepool 

HouffhUwi-le-Sprliig   .- 
Lftnolie«ter 

&6d«efle]d 

SoD&iihield 

StoifktoD 

RutMliwlAiid 
Tiecwl&lo    .« 


334 
803 
503 
S14 

1,006 
430 
S3» 
19^ 
442 
SS7 

1.170 
864 

aB67 

fisa 

530 
IJ5# 

ass 


1^4IB 


323 

36G 

see 

115 

4£fl 
043 
274 
360 

1T9 

1,032 
414 


4»TT4 


2,47B 
l.e73 

tm 

3,113 
Udl 

S.178 
716 

8JM 

i.743 
568 
446 


4S«83S 


2S6 
734 
433 
306 
1,^67 
368 
S8ti 

lee 

410 

BOO 

1J87 

ao« 

4&7 
SBd 
470 
1,080 
543 
943 

aoe 


iB,m 


906 

307 
240 
93 
384 
680 
339 
S» 
161 
121 

n3 

363 


1377 


ims 

1406 
2X176 
1,837 
4,4^ 
U»i 
IM& 
33W 
048 
4^1 
IJM 
6£06 

S74 


58 


11 


S3,3S6  '       10» 


m 


m 

108 

7 

US 

30 

9 
40 
46 
42 
H 
flO 


1,060 


18 
«fi 
40 
16 

m 

41 

39 
31 
19 
31 

97 

36 

n 

36 
73 
30 
17 

W 


BSTtTBNBy 


u 


406 
533 
228 
304 
3D4 


391 
3^ 
106 

aao 

295 
fi6 

ss 


6,000 


184 


6 
3 

13 

39 

« 

10 

s 

148 
34 

3 

3 

S8 

e 
I 

V 


es 

44 

31 
4fi 

19 
71 
6L* 
'J3 
1^ 
8 
96 
38 
103 
6 
3 


T25 


-i 1 1 

•  The  figures  in  (hie  oolomD  hare  no  ref  erenoe  to  tho 


477 


mi 

116 
141 
114 

18 
1,13^ 

«1 

Bl 
lfi4 

36 


367 
IT 
4 


3.090 
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190i— continued. 


PBBCErtAaKa  ot  BniTH3  rcfflatered 

TbUl 

in  I9ta 

Kamtwt 

Oartlflcfttn 

0l 

&lUM»Mfl3l 

•3- 

i^tad. 

Exempted 

Not 

flnally 

aocoisntad 

cases 

Unvacci- 
□atdd. 

TaceiniLtion 

At 
^T.L  AOE9 

received 
tlurinif  tho 

fKystpoaod. 

c^ieador 

rearl8(>4 

a) 

(30 
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Liverpool 

6.211 

4386 

21 

— 

1 

661 

8 

116 

Lnnesdale 

147 

136 

— 

— 

— 

11 

— > 

Manchester 

4,433 

3.123 

6 

— . 

6 

630 

68 

608 

Oldham 

6.560 

2304 

8 

— 

U88 

782 

777 

Ormskirk 

2.1ffl 

2A17 

16 

—- 

17 

261 

7 

74 

Prescot 

5^544 

4342 

14 



3 

614 

23 

148 

Preston 

1420 

3,457 

12 

— 

11 

504 

44 

S82 

Prestwich 

6.384 

5^229 

14 

.^ 

56 

608 

21 

466 

Rochdale 

2Sm 

2.006 

1 

— 

428 

SOS 

S8 

93 

Salford 

7.637 

5.994 

25 

— 

34 

946 

118 

699 

Todmorden 

886 

678 



83 

98 

4 

32 

Toxteth  Park     . . 

4.036 

3,131 

~33 

— 

3 

461 

64 

S44 

Ul  version 

1.097 

99.i 

4 



2 

79 

8 

9 

Warrington 

3,725 

3332 

30 

1 

11 

361 

27 

73 

West  Derby 

18,406 

15.046 

88 

1 

16 

1369 

177 

1.108 

Wigan       

7.235 

5370 

10 

2 

41 

866 

87 

869 

134,414 

104392 

441 

9 

4,134 

14347 

1.430 

8361 

LEIOESTEa 

Ashby-de-la-Zonch 

1.636 

863 

_ 

337 

149 

__ 

m 

Barrow-on-Soar 

725 

256 





344 

74 

6 

45 

Billesdon 

127 

93 

1 



18 

11 

2 

2 

Blaby         

Hinckley 

666 

166 

— 

417 

56 

9 

29 

715 

298 





320 

63 

6 

SO 

Leicester 

6,018 

678 

9 

1 

992 

899 

166 

8373 

Loughborough  .. 

980 

388 

_ 

437 

86 

26 

44 

Lutterworth 

251 

191 





26 

21 

1 

18 

Market  Bosworth 

556 

263 





231 

39 

1 

22 

Market  Harborough  . . 

443 

255 





141 

22 

8 

17 

Melton  Mowbray 

553 

282 

1 

— 

193 

60 

1 

86 

12,660 

3,722 

11 

1 

3,456 

1.469 

224 

8.777 

LINOOLN. 

Boston       

ifise 

788 

1 



130 

96 

3 

18 

Bourne      

449 

361 

^ 

9 

42 

6 

42 

Oaistor      

361 

256 

""  1 

__ 

66 

26 

1 

IS 

Qainsboroogh    . . 
QlanfordB^gg  .. 

1.004 

688 

2 

_ 

306 

71 

2 

86 

1.S38 

m 

1 

__ 

371 

128 

25 

61 

m 

683 

14 

~~ 

86 

61 

8 

S4 

*  The  flgoiMin  thto  oolamn  haTa  no  reforeooe  to  the  oth<g  loolipwm 
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iW6--cm 

rttnued. 

AFP.  A.  Ko. 

Digeitof 

Total 

Yacoinatioii 
OffloenT 

Lq  inc^ 

Number 

of 

Oortificate* 

of 
Succwwful 

Betiinia,180] 

nniiniM 

BxOTnptod 
by  "  Oon- 
fcieotioufi 
Objecttoo" 

Not 
fliuiJly     ' 

Prinmry 
VaocinatioD 

■ 

HAM. 

for*  in- 

cladinir 

case* 

Qatftd, 

at 

ALL  AGES 

dnri^tbo 

pcistponed. 

cnleQdju- 

a) 

yoftrlOOt 

a> 

(3.) 

(C0J..2AU 

1 

« 

LAH0A3TBB. 

ass 

53 

i8n 

81*3 

ft^ee 

Aah  too-uoder-Ly  ne* 

Bl-l 

HI 

17 

3-4 

1J37 

Bftrro  w-ia-Fu  f  newL 

§0*9 

0-7 

8-3 

0-0 

aLaOS 

T3artOQ-upon*Irwell. 

ei'4 

a  9 

S7 

fi'8 

4^ 

Blackburo* 

803 

0"9 

0-8 

r.s 

6333 

BoltoD. 

fil*7 

.  n-e 

16'8 

isn 

S^ 

BjiTuley. 

irro 

1»'7 

77 

sr4 

%m 

Bary, 

ms 

0-5 

37 

as 

IMb 

Chorley. 

26 

0-* 

17-0 

17"4 

i,m 

Chorltoa. 

s*» 

0*6 

87 

7-3 

m 

Clitberoe. 

TOS 

SO 

8-0 

10*8 

s.8ei 

I'ylde^Tho. 

ffrft 

2*0 

ro 

3*9 

147 

G  antbinir* 

!K*0 

7*6 

4*0 

11-6 

S,0fi8 

Ht^linfFdea. 

ws 

S'* 

5-B 

ra 

lAH 

Tinnc^Lski'. 

S4*3 

0'7 

3*4 

4-1 

2jm 

Lelgb, 

Bin 

O'O 

3"0 

so 

4.641 

LlTerpooL 

83-5 

-» 

0-0 

0*0 

H» 

LijncMalo. 

704 

on 

1S*J 

i&'a 

S,4flO 

Mnncheflter* 

U     mi 

»r4 

14*0 

3S-I 

B^ 

Oiaham. 

P     S*3 

0'7 

3-3 

4"0 

^J83 

Ormftkirk. 

87'3 

on 

3*1 

3-3 

6^0 

PttTH-Ot 

78^3 

0-3 

9*0 

10*1 

4JS7 

Preeton, 

810 

O-fl 

7-5 

8-4 

fivsao 

Preijtwlch. 

6ft'0 

14-9 

4*fl 

W6 

2jm 

Rochdale. 

70*6 

0-4 

8*4 

e'8 

tfJSl 

Balford, 

B       78*B 

*'4 

3"0 

13*3 

062 

77*6 

01 

ion 

lo-s 

3^ 

JjxtStb^^rk. 
Ulverwton. 

B0*7 

O'S 

ra 

17 

941 

ee-e 

0-3 

V 

ro 

3,716 

WarriDsrtoo. 

817 

on 

7-0     ; 

7  1 

1&,631 

West  Derby. 

Wh 

0-8 

4-8 

fin 

5^ia 

Wlaa^a. 

778 

3*1 

77 

lOS 

110,661 

LHICHSTEB^ 

B3'l 

207 

17^0 

377         ; 

flSl 

A*bby-do-ki^Zoiicb, 

A&S 

47*4 

7*0 

64-4 

330 

Barro  w-oa-^j^o&r* 

13S 

14*2 

3*1 

17*3 

83 

BlUeBdoD- 

IS'S 

83*8                  5'7 

68*1 

im 

BLiby, 
HIncklay. 

41  T 

HB                 4*0 

497 

m% 

IIS 

Ifl'O                B7*l 

73*6 

1.051 

Leic*«tar, 

ao'0 

44-8                 7-0 

sre 

j,oaf7 

ZfOuirbboroiigb. 

?ri 

10*4                  B*2 

lfi'6 

190 

Luttflrwortb. 

47  s 

41*6                4n 

4B*6 

SM 

Marlcet  Botwortb. 

67-8 

31*8                 6-6 

37n 

Sll 

tfarket  Harborougb, 

no 

M'O 

4*0 

^^fl 

440 

MelJoD  Mowbray. 

3S-4 

S?'3 

sro 

5«*0 

5.190 

ijKOOLN. 

W*l 

1S*B 

s*o 

U'fi 

aiB 

BostOQ, 

IBS 

SO 

10-5 

IS'fi 

311 

Bodthq^ 

wn 

167 

4-0 

197 

Qfttitor. 

£8*8 

80*E 

3*7 

M^3 

6M 

Olanlorxl  BrWit 

IBS 

m-7 

8-4 

S4*l 

7711 

«ll 

4-3 

&'0 

83 

686 

Graoibaiii. 

«a  tha  talde,  wUflb  ttrietly  refer  to  the  births  registered  In  IOCS. 
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>(.A,Ko.ia. 

Mxnnalion 
>tiinn,1908. 


Rbtubns, 


LINOOLN-cowt 

Orimsby   .. 
Holbeach  .. 
Homcastle 
Lincoln 
Loath 
Slaaford    .. 
Spalding   .. 
Spilsby     .. 
Stamford  .. 


MIDDLESEX 
(EXTRA-METRO- 
POLITAN). 

Brentford  .. 
Edmonton.. 
Hendon  .. 
Staines  .. 
Uxbridge  .. 
Willeeden..       .. 


MONMOUTH. 

Abergavenny 

Bedwellty 

Ohepstow.. 

Monmoath 

Newport   .. 

Pontypool 


NORFOLK. 

Aylsham 

Blofield 

Bepwade 

Docking 

Downham 
Erpingham 

Faith,  St. 

Flegff,  Ea8t  and  West . . 

Forenoe    

Freebridge  Lynn 

Henstead 

King's  Lynn 

Loddon  and  Clavering 

Mitford  and  Lamiditch 

Norwich 

Smallborgh 

Swaffham 

Thetfotd 

WalBingbam 

Wayland 

Tarmoath,  Qreat 


2^19 
495 
414 

1.878 
642 
600 
660 
669 
428 


13,099 


6.9S1 
10.378 
1.610 
1,090 
1.286 
4.070 


24.266 


806 

3.801 

600 

796 

3,910 


11.487 


1.986 
338 
349 

1.422 
601 
492 
336 
610 
356 


9.706 


4.627 
7.293 
1303 
896 
1.062 
2.911 


18.114 


2.786 

379 

696 

3,036 

1.320 


121 


8,696 


444 
253 
639 
425 
419 
602 
322 
399 
290 
269 
263 
506 
296 
634 

3497 
437 
232 
463 
469 
316 

1.398 


11.964 


."^89 
232 
454 
869 
370 
459 
244 
258 
253 
243 
224 
61 
266 
428 

1.662 
341 
178 
382 
399 
277 

1056 


8.636 


12   - 


1|  - 


93 

106 

6 

166 

64 

42 

146 

4 

21 


1.644 


40 
183 
66 
14 
19 


841 


78 
46 
62 
112 
84 
46 


427 


18 
4 

13 
20 

6 
59 
37 

9 
12 

3 

7 
18 

6 
13 
1.009 
27 
10 
41 
33 

9 
77 


1,430 


42 
34 

197 
49 
64 
48 
57 
36 


1.216 


406 
868 
106 
89 
109 
856 


2.014 


78 
884 
40 
62 
899 
163 


1,U6 


1,069 


164 


66 

166 
6 
2 

n 

88 


m 


199 

~12 
196 
65 


462 


36 

16 

<^ 

88 

26 

27 

53 

16 

26 

20 

22 

10 

16 

— 

57 

19 

63 
393 

49 

9 

» 

25 

16 

19 

130 

111 


I 

& 


4SS 


687 

99 

86 

65 

643 


8306 


70 

S85 

19 

34 

188 


774 


1 

1 

84 

7 

9 

83 

11 

6 

8 

18 

6 

863 

8 

22 

182 

II 

8 

6 

18 

10 

88 


*  Tho  flgnrei  in  this  ooliimn  bare  no  referenoe  to  the  other  oolumoi 
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laOi— continued. 


in  iflos. 

TotaJ 

Kumber 

of 

0itrtl8G«t«s 

of 
SuccQMfUl 

PrimATV 

Vacdnatloii 
al 

ALLAOBS 

feoeived 

""^^^ 
year  1004. 

fully 
lutod. 

Exempted 
by  "Uon- 
BcleotiouJi 
Obieotion*' 

06Tti- 

No* 

flnaUy 

acco anted 

for,  lo- 

cladtnjr 

pOTtponed. 

a) 

Unv^ocl- 
□atfld. 

(0018.3^3.) 

'^ 

aj'O 

61*1 
83'8 
74-1 

0'7 
4'© 

5-6 

f? 

ra 

3B 
4-0 

9'3 
23*3 

7*3 
1I'5 
U2 

30-0 
13 

* 

3.118 

3«4 

>^ 

481 
416 

es3 
m 

LINCOLN -«fflt 

OrlmtbT, 

Holbeadh* 

EomeoitlA, 

UncolD. 

LoTrth, 

Sleaford. 

8pi5by 

ue 

40 

Wi 

10.450 

MIDDLEfciBX, 

841 
71*5 

0-7 
13 

3' 7 
13 

12-5 
1U"8 
33 

8-1 

18*7 

13*3 
31*0 
6*0 
0*4 
7*4 
18-i 

4,700 

2m 

(BrntA-vxrEO- 

POLITANX 

Brentford. 

H^ndon, 

BtAloea. 

Uxbridjio. 

Wllleadea. 

74T 

ri 

Ifi^l 

16'6 

W415 

78*0 
Ti'S 

i   w-S 

77*0 
W9 

?:| 

13*4 
14*1 

a  I 

87 

87 
1B^4 

yB 

4'5 

8-6 
8-5 

16-4 

ie-2 

18-6 
US 

11 -3 

Wl 

3403 

367 

^1 

3jm 
Uoi 

MONMOUTH. 

Abo'ga'vo'D  Dy . 
Bedwellly, 

HonmouUL 

Newport 

FioDtyp00L 

75*7 

3'7 

10*8 

14-6 

9,m 

1 

SI 

74'fl 

758 

W3 

87*3 

l»^3 

88^«       1 

U*l 

869 

80*1 

fiV'O 

11 
1^ 

4*1 
1-8 
2-4 
4'7 
1'4 

S'O 

3*8 
3'B 

r7 

0-3 

ro 

6^5 

(i'o 
0-4 
fi'3 

ri 

3-e 

4-7 
3*7 
1^0 

^•? 

3*0 
5"4 
4-0 

^\ 

15 

4-7 
3'5 
31 

6^0 

le-a 

18*3 
87 
6  1 
5-0 
4S 

7-8 
35*6 
Ifrs 
lft*0 
10*8 
117 
tt*3 
70 

m 

431 
343 

302 

338 
142 

m 

m 

mi 

NOBFOLE. 

Depwade, 

Do*.'kltisr. 

DowRbam. 

Efpingrbaoi. 

Faitb.St. 

F]<*w,EaBl  and  Wert. 

Foreboft 

FroflbridgB  Lynik 

Hetjsusad. 

Kinir'B  Lynn. 

Loddon  and  daTerlntf* 

Mitford  and  LatiDdlt<^, 

Norwich. 

Snuttlburgb. 

Thctford. 
Wabiugbam. 
Waylflod. 
Y&TTOOUtfa.Greftt. 

73*3 

130 

87 

187 

8.47D 

App.A,  No 

Dlge^of 
Vaooinatioii 
OffloenT 
Betan»,l80 


tt  tte  tMil«i  wUQb  ftrieuy  reier  to  ttie  birthi  regiftorad  in  1806. 


FP.A,iro.l8. 

Rbtubns 

9 

igwtof 

|i| 

acolnstUm 

'ffloen* 

: 

^ 

«tiinii,190S. 

J 

;i 

i 

1 

i 

« 

1 

P 

i 

> 

1 

DO 

i 

i 

1 

NOBTHAMFTON, 

BfAckley 

237 

157 

— 

~ 

35 

13 

1 

41 

BrixiTortb 

1*96 

197 

^ 

— 

54 

13 

1 

s 

BawDtry 

Kettering  . , 
Northampton     ,. 

407 

m 

296, 
183 

665 
197 

^3 

— 

loe 

570 

1^ 

31 
31 

m 
m 

30 

f 

1 

4 

Vet«rborou«h     *. 

1.4^ 

^41^ 

~  3 

■"■ 

52 

130 

w 

128 

Fottenpnry 
TbFapcton 

TowcevtQr^. 

3T2 
3:11 

248 
ISl 
110 

- 

- 

96 
IW 

J? 

4 

IB 
9 
31 

WelliDffborougli- 
NORTHUMBERLAND. 

urn 

658 

a 

^ 

m 

144 

11 

123 

SllO 

444E 

8 

— 

2368 

BH 

118 

sse 

AlDWlck 

44a 

641 

_ 

— 

7 

6B{ 

17 

10 

Rdford 

I3fl 

113 

8 

■— 

— 

s' 

— 

J 

EeHin^ham 
Berwick  -  upon  -Tweed 

,       128 

4fll 
683 

"5 

^ 

I 
~38 

3 

1 

11 
^^  1 

418 

Q!cQdaiI&    - . 

WI 

lai 

— 

™- 

— 

3 

1 

1 

H&ltwhlatle 

^       318 

15o 

— 

— 

41 

1! 

— 

3 

ll^xfajim    ... 

mi 

73H 

6 

— 

W 

JS 

13 

2»   [ 

Morpath    , 

I     t!.'Jlfl 

1     1-*^ 

fl 

*— 

41 

sua 

86 

Iff/ 

Ne  wcwUo-on  -Ty  ne    - 

;    7,7B8 

'  '*'i!II 

13 

— 

5J 

846 

*J& 

448 

HoUibilry 

Tyoemotith 

NOTTINGHAil. 

167 

1   a^m 

146 
4^ 

30 

"3 

1 
130 

16 
734 

lifl 

8 
336 

3^,127 

16^18 

m 

3 

306 

2458 

383 

i«41fi 

BAafard     .. 

5.400 

3^ 

1 

— 

413 

*!* 

7 

681 

330 

m 

S54 

I 

2 

^ 

Ifl 
37 

34 

64 

1 

3 

S 
SI 

Haonfleld 

3.628 

a^ 

1 

— 

7S 

478 

174 

603 

Newark     .. 

m^ 

719 

B 

'^ 

9(1 

73 

9 

13 

Nolti&gJmm 
RotithveLl 

416 

6.035 
366 

la 

1 

*\l 

63 

1 

638 

18 

WorkBop   .. 

OXFORD, 

I^tl 

i;>49 

3 

— 

33 

lea 

18 

116 

ifijao 

11^7 

34 

I 

1^^ 

a,a6« 

,     346 

U8§4 

BH^nbDry    ■■        •*        ** 

Si2 

33.1 

* 

_ 

!13I 

48 

11 

34 

Blc«iit€r     .- 

358 

»M 

I 

— ■ 

16 

21 

6 

13 

Cbiwpinff  Norton 

Henley      

Oiford 

3»J 
638 
6S1» 

3J7 
7SI 
Till 

3 

- 

13 

48 

47 

4 
4 

1 

30 
39 
S3 

Ml 

m 

— -■ 

— 

S 

34 

I 

n 

Tbsmfl       ** 

397 

239 

— 

— 

13 

3C^ 

4 

1 

Witoejr      .. 
WQt^Ojdtook 

465 

m 

3 

^ 

40 

30 

6 

e 

374 

217 

1 

— 

37 

14 

8 

13 

i»4 

W«6 

UI 

- 

466 

281 

46 

147 

*  Tli«  flsoret  iB  tiiit  column  haye  do  nforenoe  to  tihe  other  oolomot 


m 


1903-^) 

i/mtitfd. 

Pe8€BHTaos3  of  Bmras  reglstersd 

Total 

in  1003, 

Kymber 

of 

of 

Sutjcwftful 

Bticcen-  , 
Mted. 

by^'Oqn- 

■di&Dtioua 

,  ObiwrtioD" 

OorU- 

fl4»tA£k 

Not 

occouDied 

for,  in- 

clQdiof 

caiei 

IMinary 
Vacciaation 
;         at 

ALLAOSH 

r^occJTod 
duriae  ih« 

postponsd. 

1     caloDdAr 

1    year  1904. 

^ 

(I) 

(3,) 

(OoIi.J*3.) 

' 

* 

NORTHAMPTON, 

ffj 

10"5 

17-7 

28*2 

139 

Bfackley- 

is;s 

18-3 

g'ft 

26-8 

161 

Brixwortb. 

n*% 

WQ 

ro 

are 

Ml 

Dnvontry. 

E6B 

33'8 

*-3 

371         1 

U\ 

HardiDffBtoue. 

li^S 

48'7 

2r2 

10*4 

r^'i 

Kettcriof. 
NorthamptOiD. 

tfa*5 

61 

SO 

e*i 

m 

OuQdIft 

77-8 

i-fl 

101 

LT7 

l/ilO 

Pcterborotigli, 

88*7 

flG^S 

33 

2B'7 

m 

Potterapqpy, 
ThrfipHtoti, 

*5'» 

431 

a'fl 

4i*l 

m 

firs 

afi  1 

11  3 

!W*4 

m 

TQwce«ier, 

wa 

4i'a 

85 

5ai 

771 

WelUoffboPODgh, 

fi'a 

S34 

11 -0 

43*4 

4^ 

NORTBUHBEBL4KD. 

83*5 

11 

7-8 

8-4 

m 

Alnwiok 

S"? 

— 

08 

0*8 

loe 

Bellofd, 

s* 

0*8 

»'4 

!0*2 

117 

B^Ihokhjun. 

S3 

— 

4-1 

41 

387 

Bar  flriuk  -upoti  -Tw  tfd  < 

s^ 

ra 

39-7 

42*« 

ma 

!#? 

— 

ro 

1(1 

ISO 

Gtfradole. 

Si 

le-s 

1-4 

30-2 

188 

HHllwhlsUa. 

B1*S 

«-3 

4*8 

10'8 

756 

HexhAm. 

74' 6 

i*» 

10-3 

12*3 

hm 

Morpeth. 

81  J 

ss:f 

0'6 

o*e 

AM 

*"7 
1-2 

6.7:18 
114 

Newcastl6H>ti-TjTic, 
BothbuJT^ 

7¥*8 

aa 

8'8 

S'9 

&i63 

Tyoemouih* 

78*8 

1*8 

B*5 

10-3 

18j88a 

KmTLNGHAM. 

a:! 

76 

10*fi 

in 

3,203 

BoBfoM. 

86'3 

5'fl 

19 

e*9 

TO 

BlOiFb&m, 

e«'7 

6-6 

n 

8*9 

543 

East  Retfotil 

fl5*l 

2^2         1 

in 

31*4 

a558 

Maoi^fletd, 

»l*4 

3'6 

r6 

ri 

700 

Newark. 

7a'4 

6^» 

9^6 

IB'4 

7.aaa 

HottlDRbMU. 

7»*8 

3'7 

6"« 

83 

m 

^uthwell. 

Tt'B 

30 

S'O 

lO'O        1 

133* 

Worksop* 

J 

Ta'S 

6-3 

107 

16^9 

laaio 

OXPOED, 

i*l 

W*§ 

5* 

4fl  4 

3W 

BBQbmr. 

21 

6"3 

fl'6 

12'8 

i            172 

BloeflteT. 

8&'t 

s:5 

14 

e'3 

3^4-4 
fi'4 

317 

1'aXf.S."**"- 

BO'O 

7'6 

4*7 

13*3 

S&4 

BAOleT, 
OxfOT& 

Si! 

0'« 

4*4 

6*0 

4X2 

Si 

4'» 

1*9 

8*8 

338 

ThAiii*, 

S! 

11 

24 

U*0 

^t 

WltOtfT* 

m*i 

8M> 

5*6 

15*4         ' 

MS 

Woodstock 

1 

T7'l 

114 

4=> 

IB  e 

S.434 

i 

I 

DiffMtof 
VaocinfttUm 
OffloenT 
Bfeftnroi,IfQ8 


la  «•  UMl^ WUA JMellF rtCBTto th« blfftiui regltlMwd la  1908. 


m 


PP.A,Nal6. 

•'V' — • 

Igestof 

Kooinatlon 

tBoenT 

Btanis,1901 


Rbtubhb, 


1 

j 

1 

, 

>» 

1 

1 

1 

s 

j 

s 

^ 

n 

QQ 

1 

QQ 

i 

|3S 

1 

► 

1 

RUTLAND. 

231 

197 

4 

_ 

18 

14 

8 

_ 

UppinghAm 

187 

162 

— 

— 

7 

15 

1 

2 

418 

S59 

4 

— 

20 

28 

4 

2 

SALOP. 

Atcham 

1^ 

1,062 

8 



6 

106 

17 

86 

Bridgnorth 

S80 

324 

1 

^-. 

9 

37 

2 

7 

Church  Stretton 

141 

130 

__ 

1 

8 

1 

1 

Cleohnry  Mortimer 

229 

2(& 

~1 



4 

15 

1 

5 

Glun          

203 

177 

1 

.. 

7 

11 

1 

6* 

Drayton 

362 

311 

.^ 

1 

86 

4  . 

Ellesmere 

838 

304 

_ 

.^ 

2 

94 

""2 

6 

Ludlow 

480 

422 

_ 

.« 

12 

28 

10 

8, 

Madeley 

736 

649 

.^ 

_ 

7 

67 

16 

6 

Newport 

83a 

293 

2 

.» 

2 

24 

6 

5 

Oswestry 

788 

688 

.^ 

4 

74 

10 

10 

Shifnal      

284 

237 

"l 

_ 

S 

28 

U 

9 

Wellington 

808 

668 

_ 

15 

81 

18 

86 

Wem         

277 

240 

_ 

— 

8 

22 

1 

6 

Whitehnrch       .. 

291 

243 

4 

— 

12 

16 

7 

9 

0^ 

6,941 

18 

- 

92 

561 

108 

158 

SOMERSET. 

Axbridge  .. 

967 

679 

2 



212 

78 

23 

78 

Bath 

1,764 

1,233 

6 

— 

136 

13S 

182 

116 

Bridgwater 

870 

474 

2 



36 

72 

45 

242 

Chard 

596 

625 

1 

— 

6 

44 

6 

14  > 

Clutton      . . 

803 

647 

3 

__ 

68 

46 

U 

88 

Dnlverton . . 

104 

92 



4 

7 

1 

— 

Frome 

489 

382 

>_ 

.„ 

62 

29 

6 

10 

Keynsham 

1.072 

641 

1 

^ 

31 

86 

23 

280 

Langport  .. 

318 

273 



3 

84 

3 

6 

Long  Ashton 

517 

416 

~"l 

.. 

36 

29 

4 

82 

Shepton  MaUet  . 

338 

269 

1 

_ 

31 

19 

8 

15 

Taunton    . . 

897 

761 

3 

_ 

33 

76 

8 

17 

Wellington 

414 

340 

._ 

88 

24 

2 

10 

Wells         ..       . 

524 

408 

] 

__ 

44 

40 

17 

14 

WiUiton     .. 

348 

299 

1 

_ 

12 

19 

10 

7 

Wincanton 

338 

294 

1 

_ 

9 

24 

1 

9 

YeoTil       ..       . 

656 

614 

— 

74 

40 

7 

21 

11,006 

8,146 

22 

""" 

834 

793 

302 

908 

SOUTHAMPTON. 

Alresford  .. 

148 

134 

_ 

_ 

2 

9 

-. 

8 

Alton 

420 

367 

1 

__ 

2 

34 

2 

14 

Alverstoke 

864 

767 

1 

«„ 

4 

48 

7 

27 

Andover    . . 

406 

296 



67 

26 

6 

12 

Basingstoke 

664 

443 

""l 

_ 

36 

41 

14 

19 

Catherington      . 

69 

66 

_ 

1 

3 

Christchurch      . 

i;»6 

1,021 

"2 

«„ 

19 

106 

""85 

184 

Droxford  .. 

291 

267 

1 

^ 

2 

17 

1 

8 

Fareham  .. 

667 

600 

1 

-., 

9 

81 

16 

Fordingbridge   . 

170 

138 

— 

17 

7 

"T 

8 

*  TheflgnrwinthiioolwiuibaTaiiorafereiioatottMOtheroolvmiM 
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1903 — continued. 


P¥ECKKTAOEfl  Of  BlBTHa  reffistertti 

Total 

in  1908. 

Number 

at 

C^rtiOcatei 
of 

Succewftil 

fixflmpted 
by -don* 
•elcntioufl 
Ob^on' 

Not 

aoAiir 

fwjcounted 

for,  in- 

clucilDff 

caeeg 

pottpooed. 

UDYIlCCi- 

nated. 

Primarv 

Vftecinatfon 

at 

ALL  AGES 

received 
duHa?  th« 

jetLt  IBCK. 

a) 

C3.) 

CS.) 

(Oots.3A3,l 

« 

RUTLAND. 

m^^ 

rt 

1-3 

0-0 

101 

aeo 

r? 

1*0 

6-3 

182 

Upplngluini, 

85-9 

4*8 

r4 

61 

383 

SALOP. 

eas 

0^4 

4*2 

4*0 

M8ft 

AtchJim. 

«fi3 

S-4 

3*4 

4'8 

1            337 

Bridffnorth. 

GS2 

0-7 

14 

ri 

m 

Cburcb  S^tnettoa* 

6a-6 

1^7 

3* 

4*3 

199 

Oloobury  MortJmor. 

sra 

54 

34 

o-a 

178 

Oluij* 

68*4 

0'3 

I'l 

1* 

SH 

Drayton. 

80*9 

0-6 

2'4 

8*0 

310 

Klleimera. 

87*9 

3*5 

3-7 

0*2 

373 

Lttdlow. 

W3 

ro 

3'0 

4*0 

023 

Madeiey. 

ses 

O'fl 

3-3 

8*9 

3^ 

Newport 

«7*ft 

0*& 

rs 

88 

eeo 

Onw^ttf* 

83*5 

I'l 

7*0 

01 

354 

ShtfuoL 

Bii 

1-9 

07 

8*8 

B8B 

WeUlngton, 

ee*0 

3*9 

25 

6*4 

343 

W^jrei. 

8J'5 

4'1 

55 

0*0 

334 

80*5 

1-3 

ri 

ro 

5,934 

60MERSET 

fi0'« 

31 '9 

10*4 

32*3 

631 

Aibridge, 

70'3 

7'8 

14' I 

21*9 

1J63 

Batb. 

M*fi 

4*0 

sao 

ST'O 

449 

Brldgw*tOT. 

88*1 

I'O 

a'4 

4-4 

53S 

Obard, 

80'6 

S'5 

5*0 

ii-s 

849 

OJutton. 

88  5 

3*8 

ro 

4-fl 

84 

DulvertOK, 

S'l 

13 '7 

8*3 

16- D 

365 

From*. 

698 

3'9 

29-2 

33-1 

600 

KeynibAm, 

^*8 

0-9 

TB 

3-4 

308 

Lanirport, 

803 

7'fl 

7'D 

14'fl 

8)0 

LotJjr  Aflhtoo. 

7«-e 

0-8 

53 

I4*fi 

2M 

ShopU9D  Mallet 

81-8 

S-7 

rs 

0*5 

810 

TautJtoB* 

83;  I 

9*3 

a-» 

13*1 

31 L 

WL^llingttka. 

8^4 

5*0 

14S 

4»3 

Wells. 

85*0 

84 

4'S 

8*3 

333 

WlUitoo. 

87' 0 

9-7 

3"0 

B'7 

3^5 

W1  nam  ton* 

184 

irs 

43 

16'6 

530 

Yeova 

74-0 

7*6 

U'O 

18*0 

t 

B,4fll 

SOUTHABIPTON. 

«0^S 

1-4 

30 

8-4 

m 

AlreifoTd. 

1    ^'^ 

0-5 

3'8 

4'3 

800 

AltOD. 

i       8»^B 

O'C 

4-0 

4-5 

766 

AlTeratdke. 

72'0 

IBS 

44 

30-0 

Andorer. 

80*0 

§6 

60 

ia*fi 

430 

BatfDKMoke. 

«S^3 

yi 

61 

50 

Catberiiifftoii 

WB 

ri      1 

14*7 

10*8 

1.138 

CbHiteburoti. 

wiy 

Ql 

14 

3*1 

m 

Dfoxlord. 

10 

2*0 

4-fi 

438 

Fkrehana. 

ii'fl 

10*0 

47 

U*7 

U9 

FordlDebiidg^ 

APP.A,N0 

Digest  of 
Yaooloatio 
Offloen* 
Setomi^KI 


fB  the  tAblf,  wbkdi  ftriotty  refer  to  the  birth!  reglfltered  in  1903. 
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V.  A,  NO.  li. 

lest'of 
ooioAtton 
Users* 
kini,190S. 


RsTUBim; 


SOUTHAMPTON—con  L 

HartleY  Wintney 
Havant 
Hurslev     .. 
KingHciere.. 
Lymington 
New  Forest 
Petersfleld.. 
Portsmouth 
Ringwood.. 
Bomsey     .. 
Soathampton    . . 
Soath  Stoneham 
Stockbridge 
Whitohiirch 
Wight,  Isle  of     .. 
Winchester 


8TAFF0BD. 

Burton-on-Trent 

Cannock   

Cheadle 

Lichfield    *.'. 
Newcastle-under-Lyme 

Seisdon 

Stafford 

Stoke-upon-Trent 

Stone         

Tamworth 

attoxeter 

Walsall 

West  Bromwich 
Wolstanton  and  Borslem 
Wolverhampton 


SUFFOLK. 

Blything 

Bosmere  and  Clavdon . . 
Bury  St.  Edmonds 

Cosford 

Hartismere 

Hoxne       

Ipswich 

Mildenhall 

MutfordandLothingland 

Plomesgate 

Risbridge 

Bamford 

Stow  

Sudbury   

Thingoe 

Wangford 

Woodbridge 


7f57 
269 
95 
308 
284 
374 
299 

5.44H 
170 
364 

1.697 

2.536 
128 
146 

1.694 
734 


19,916 


2,657 

1,692 

724 

1.31  "S 

1,289 

1,311 

446 

799 

5,596 

465 

814 

414 

4,324 

5,648 

3,760 

5.144 

36391 


486 
676 
S31 
336 
565 


9382 


666 
234 
85 
188 
254 
327 
960 

4,831 
149 
23^ 

1,446 

2,139 
107 
126 

1,390 
628 


17,061 


2,067 

1,506 

643 

1,077 

1.115 

1,130 

373 

678 

434'J 

429 

668 

335 

3,333 

4,621 

3,097 

3,980 

29,296 


650 

690 

364 

317 

410 

337 

3.59 

316 

343 

312 

251 

221 

1,957 

1,030 

190 

174 

1,419 

1,C60 

452 

392 

403 

368 

260 
423 

'^ 

306 
511 


7.410 


36 


13 
23 
8  j 

11  I 


-    I 


-    j 


9 
1 

9 
2 

7 

50 
7 
5 
22 
36 
7 
3 
101 
34 


461 


-    I 


73      - 


13 


100 
26 

4 

66 

9 

4 

12 

26 

17 

1 

7 

2 

49 

117 

5 

159 


612 


7 
8 
22 
5 
1 
2 
366 

40 
5 
7 
4 

23 

17 
6 
6 

10 


B7 
18 
S 
10 
10 
26 
13 

471 
11 
16 

150 

187 
12 
IS 

106 
64 


1,473 


196 
189 
66 

116 

107 

1S» 

36 

87 

709 

29 

94 

32 

543 

635 

452 

664 


3397 


46 
18 
29 
38 
17 
19 

324 
10 

112 
37 
21 
24 


723 


194 


1 

8 

10 

SO 

13 

IS 

5 

4 

137 

5 

14 

15 

40 

83 

10 

86 


4S2 


120 


19 
16 

1 

"l6 

18 

17 

50 

1 

5 

63 

ISO 

8 

4 

60 

14 


708 


188 

80 

18 

19 

44 

88 

19 

83 

384 

1 

31 

SO 

S46 

866 

188 

S96 


8.091 


6 

17 

14 

6 

11 

8 

SOI 

8 

179 

7 

4 

1 

10 
15 
4 
8 
16 


-I 


•  Tb«  flicarM  in  this  column  h»Te  no  reference  to  the  other  colnmm 
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19(^^continued, 

APP.  A,  NO.  1 

J 

VaocinatioD 

PBEOENTAOBS  oE  BIBTHS  registered 

TotAl 

Number 

of 

OettiQcatea 

of 
BacceiftfuE 

Offloers* 
Beinrna,  i908L 

folly 

TttOd- 

nat«d. 

B^XDpted 
by  "Con- 
scientious 

Objection" 

fteatm 

Not 

Bnally 

accciuoted 

for,  iD- 

cludiDg 

c^kaeft 

postponed. 

Ttim&ry 
Vaccination 

ht 
ALLkam 
received 
during  the 
calendar 
year  ItfOI. 

a) 

cai) 

m 

CCob^SAS.^ 

1 

■ 

dOUTHAMPTON-HSont 

1       B7-S 

11 

3-3 

45 

W 

Hartley  Wlntaey- 

W'O 

8'4 

5-9 

6*3 

170 

HaviinL 

8tG 

7-4 

7*4 

85 

Haraley. 

«-4 

rs 

OB 

4-8 

202 

Kinase  J  ere. 

80-4 

y? 

0-3 

7-0 

314 

LjminKton. 

SI'A 

B*3 

6*3 

BTS 

New  Furert. 

3*3 

67 

&-0 

315 

Po^rMflt'Id. 

SS'T 

0-0 

16 

3*4 

4m 

rort"?  mouth. 

flT'd 

4*1 

1*8 

5-0 

m 

Uiagwood. 

WO 

1-B 

30 

4-0 

341 

Jiouiiey. 

»'l 

1*3 

4  4 

B*7 

M71 

Southftmptoo. 

M'3 

1*4 

07 

81 

2.4(* 

Routh  StonoliatHi 

BS'i 

i'5 

1-6 

71 

110 

f>tockbridff«. 

W3 

3*1 

37 

4*8 

120 

WblUbQ^b. 

82-1 

8*0 

B^B 

irs 

i-^S 

Wiirht.Iileof. 

Bse 

4*0 

S*5 

7*1 

638 

Winsbebter, 

as'0 

3*3 

4*B 

8-e 

lT,47fl 

STAFFORD* 

T7'8 

41 

107 

14'8 

3,087 

BttftOD-OQ-Tiftnt, 

8&'l 

ra 

17 

ri 

^^H 

Cannock, 

68*8 

0*6 

a-o 

3-0 

€83 

QheadlA. 

81' 3 

6^D 

3*7 

8*7 

u;i 

Le«lE. 

89'G 

0-7 

4-4 

6*1 

U&l 

Uchfle^d, 

888 

0^3 

3*1 

3-4 

l^U 

Ne  wcutfUe-UDdar-Lymtf , 

83-8 

87 

8-4 

ti'l 

m 

Beiisrton. 

04*9 

3*3 

3'4 

87 

im 

StfliTord- 

17^8 

0-3 

0*3 

0-rt 

iJSlM 

Stoko-upon-Trent. 

033 

0*3 

13 

1-5 

4:1:1 

^tODPt 

mi 

0'9 

fi-fi 

0-4 

m 

Tam  worth,  : 

808 

0-5 

loe 

11-4 

4,^J 

Uttaxeteir. 

77*1 

ri 

rvt 

100 

■i^is 

WftlB&lL 

80-0 

S*l 

8*2 

8*3 

iM^ 

West  Bromwich. 

82-4 

0  1 

B-:i 

6-4 

xmi 

Wn  [Stanton  and  Burilafm. 

7?'4 

3*1 

8*4 

11-5 

6^17 

WolverhamptoD, 

8»*B 

17 

6^9 

80 

33,707 

aUFFOIX 

8a*d 

11 

ri 

a'3 

m 

Blythinir. 

87-J 

2*3 

B-a 

d-n 

2fy^ 

Bosmere  nnd  Clavd^n« 
Bury  SL  Edmunds, 

833 

B*4 

*fl 

100 

ass 

8d*0 

1*4 

2*5 

3tf 

328 

CoHford. 

8ro 

0'3 

ys 

41 

m 

Qartlunere.- 

8S'0 

O'd 

3-0 

4"4 

m 

HoXDflL 

6Sfi 

187 

17*3 

36'S 

!S! 

Iwwieb, 
MildeuhftlL 

91  a 

3*0 

3-0 

Its 

747 

rs 

14*4 

17*3 

1^ 

Mutfovd  &Dd  Lothtuff  laAd. 

86*7 

ri 

4*0 

^l 

JE 

^lommgftteL 

>1^£ 

1*7 

1*5 

3  3 

397 

aQmSrSr' 

887 

1*4 

11 

3-6 

S70 

87*0 

47 

37 

7*4 

380 

Stow.  . 

884 

3*0 

40 

7*0 

634 

Sudbury- 

01*8 

rs 

IB 

a-n 

314 

Tbingoe, 

fl'7 

re 

i*a 

3*3 

m 

WaneionL 
Woadbrldg«L 

87* 

17 

SO 

B*0 

£80 

78*8 

5*a 

7*7 

11*3 

7,4© 

tp  til*  tabte,  wbi^  iMotty  refer  to  tha  births  registered  in  1903, 


MtttMlCW 


RSTUBIS, 


1 


Ob«riwy 

Ohmtof    **       *m 

%ymm 

fMrmymm 

Oo4iiloM 

OoUdlMd 

BftiBlbl«lcni 
Eiat«toa 


BUB8EZ. 

Btttt!« 

Arlffh  ton    . » 
ObUbfiHUr         14 

KaatboiU'iie        *• 

BAllptam  .t        ii 
lliftiilhiiri    <■ 

Midharmt  ,. 

Poiwonb  .. 
Ry» 
fttnynlikt  «. 

WMtluuniKMll  ., 


WAAWICJL 

Albcrslonp 
Blrmtntfh*!!!     .* 

FolMbllf  ..       « 
HeHden   ** 

gotitbfitu  --    ^  »* 


LJg 


461 

im 

my 

811 

m 
\m 

vm 

^; 


97*1 
4*88 

IS 


lecMi 


4n 

378 
730 

m 
m% 

3&4 
276 
166 
178 
lit 

171 
1&4 

HI 


I 


17 


UM      1^31 


-U- 


le 

20« 
63 

U 
IB 

S 
117 

10 

m 
m 
11 


«13 


I 

I 

> 

I 


SO 

IS 

fiO 

«s 

37 


101 


1341 


2ft 
IW 

a 

31 
364 

7a 

34 
110 

«5 

30 

133 

3 

\m 

4 

M 

IS 

1 

■■ij 


31 

£38 
IS 
36 
7fl 
35 

a 

=9 
flS 
6G 

18 
Ifi 
i« 

8 
13 
41 
U 
31 


vm 


I 


I 


m^ 


14 
116 
ii 

4« 
81 
14 

am 

35 

90 


vm 


17 
310 
U 
11 
» 
44 
M 
H 
113 
41 
30 
11 
10 

4 

171 

« 

U 

tt 
6 
U 


M    wn 


»    - 

3      — 


«      - 


IjW 


18 
IC 


in 


_    t 

4 


^H  HlMtfW  Ml  iWi  •  I 
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190Z— continued. 


^ 

pRacBKrAQB^  of  Births  rejrlat^red 

'       Total 

iEL  1901 

Number 

ot 

Cert  located 
of 

Succesisfui 

Bxeinpted 
br-^cToii- 

sdentioufi 

Obipotion  ■* 

Certi* 

flcfltot. 

Ntrt 
finallr 

fli^ouoted 
for,  in- 
cladiDs 

postponed. 

natod. 

Primary 
7accidiition 

ft! 
ATX  AOES 

received 
during  tho 

calondar 
year  leOt 

-      tP 

a> 

aj 

(Cola.  2  A  3.) 

■ 

BUHBET  (BXTftA- 

84-7 

1*6 

fl'S 

8*3 

Oil 

Chertoey* 

902 

38 

7*8 

irs 

4.813 

OroydotL 
Dorkinu, 

73'7 

la^o 

ri 

W6 

267 

wa 

0*0 

13*3 

14-2 

1,273 

Biwom, 

9I'l 

ro 

a^G 

45 

j          l^iOO 

Farnham, 

S3-8 

0*7 

B'3 

0-0 

Bfil 

Godtj^DB. 

780 

7*0 

7*0 

15-5 

1^ 

Uuiliif^rd. 

884 

2*0 

3-6 

66 

440 

H«mbl«dofi, 

83-0 

1*8 

8*3 

10-1 

3,303 

KlDgBtOtl, 

W^ 

lO'O 

3-2 

13*2 

771 

EoJEAte. 
BIchAond, 

iJ-f 

0-0 

2-7 

3*6 

1*078 

88*0 

a*i 

7*2 

10*5 

iej38 

8U3SSX, 

Me 

G'5 

3'ft 

9*1 

418 

Bftttlfc 

71"4 

4*5 

14-0 

18-5 

1.77^ 

Brlffhtdb. 

ga-o 

0*8 

4'a 

&*1 

231 

Cblcberter, 

850 

3*S 

4-3 

8*1 

474 

CrxckSeld, 

ara 

33*8 

^-0 

61-7 

330 

EaHtbouroe. 

ora 

17'^ 

15-6 

3S-8 

3fi7 

SaMt  Grin!rt«id. 

83-1 

28 

7d 

10^4 

732 

Eaiit  Freaion, 

Jl       68-7 

20*7 

4-5 

34-2 

2&J 

H»llih*m. 

1       Wii 

7*0 

lO'O 

irg 

ym 

m^m. 

1       SO^S 

3'1 

T*7 

m*8 

te 

Honlum. 

56'ti 

37  3 

rs 

34-4 

388 

LeweK, 

«8^5 

O'U 

e'l 

5*7 

m 

Midhnrwi 

E6-2 

30*1 

3  3 

30' 4 

107 

Ncwhuvea, 

se'@ 

2*0 

oo 

S'O 

187 

Pet  worth. 

77^0 

]3'4 

18 

14^2 

251 

Jy*    . 

W4 

as 

11*5 

17*8 

U12 

f^t^yaloe. 

90*6 

1*0 

1        4*3 

5*3 

168 

Thiikebam, 

81*7 

O'O 

4'i3 

14*2 

271 

TlcehurBt. 

03-fi 

a)-o 

0*1 

29*7 

3^)1 

UckaeJd. 

87^0 

O'O 

3*1 

3*7 

I5tl 

Weatbourae. 

ttl 

0^4 

4-5 

4*0 

40P7 

Wutliampiifltt. 

7rs 

lOM 

10*3 

30*7 

8,028 

WABWIOK. 

86*0 

4'3 

2*3 

8*5         i 

483 

Atce«ter. 

75*8 

0*fl 

11*! 

11*7 

8.302 

Afrtoa. 

ere 

6*e 

23'a 

38*8 

372 

Athenrtone. 

77'7 

S'l 

8*4 

11*5 

0,744 

Birminifliam. 

W9 

S'O 

5*5 

in 

233 

Coventry. 
Folesbilf. 

SI'S 

0'7 

11 

10*8 

^ 

8l'B 

1^7 

0*8 

ue 

188 

Meridon, 

50*0 

38-3 

8-0 

57*8 

406 

Nune&ton. 

17^2 

7"3 

35*8 

44-2 

553 

Rugby. 
Salibal]. 

»'4 

0-0 

5-8 

fl*7 

1.300 

81-0 

7*0 

S'O 

12*8 

W 

*%OQtiialD, 

«ra 

4'5 

8*0 

0-8 

381 

Stt^tford-oB^Avon, 

841 

3'e 

!         3-7 

6*S 

1,034 

Warwick. 

730 

3*1 

0*8 

130 

22J40 

APP.  A,  KO. 

Di«Q8tor 
VaooliiatlOB 
Officer^ 
B«lani,190S 


la  the  tebte,  which  itrletly  refer  to  the  births  registerea  1Q  1903, 
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gertoF 
ooinattoa 

lOttft* 

liin|i,19()9. 


RBTtJBNB, 


WESTMOBLAND. 

Eastward 

Kendal 

Westward 


WILTS. 

Amesbnry 

Bradford-on-ATon 

Oalne        

Ohippeaham 

OriuUade  and  Wootton 
Banett 

Devizes 

Malmesbnry 

Karlborongn 

ICere 

Pewsey 

Salisbnry 

Swindon  and  High- 
worth. 

Tisbnry 

Trowbridge  and  Melk- 

Warminster 
Westbary    and   Whor- 

wellsdown. 
WUton       


WORCESTER. 

Bromsgrove 
Droitwich 
Dudley 
Evesham  .. 
Kidderminster  .. 
King's  Norton 
Martley     .. 
Pershore  .. 
Shipston-on-Stonr 
Stourbridge 
Tenbury    .. 
Upton-on-Sevem 
Worcester 


YORK,  EAST  Biding. 

Beverley  .. 

Bridlington 

Driffield    .. 

Howden    . . 

KingstoD-npon-HuU 

Patrington 

Pocklington 

Sculcoates 

Skirlaogh.. 

York 


944 


1,484 


814 
2S3 
200 
670 
300 

415 
268 
213 
124 
304 
668 


166 
406 

246 
222 

216 


t 


992 
477 

5,606 
508 

1,036 

5,406 
315 
309 
366 

3,186 
186 
677 

1,284 


20;306 


625 
489 
457 
347 

2374 
226 
349 

5,784 
245 


13,558 


233  , 

852  I 
178 


1,268 


182 
93 
137 
303 
160 

251 
183 
186 
106 
253 
467 
880 

152 
96 

217 
173 

176 


6,689  I     4,076 


866 
410 

4,654 
362 
909 

4,609 
283 
282 
294 

2,819 
161 
601 
886 


10,937 


540 
389 


1,831 
198 
303 

4,752 
228 

2,236 


11,162 


60 


34 


20 


106 


20 
23 
2 
SS 
87 

106 
25 
8 
1 

21 
113 
622 

3 
18 

10 
30 

26 


1,203 


293 


154 


4 
13 
14 
36 
26 

45 
81 
10 
6 
17 
28 
168 

7 
33 

14 

10 


441 


92 
36 

550 
46 
77 

479 
27 
16 
30 

302 
12 
40 

179 


1384 


49 
44 
40 
34 

286 
21 
34 

657 
14 

242 


1,426 


14 


150 


197 


108 


6 
103 

88 
148 

16 

4 

18 
6 

"^7 
26 
70 

8 

868 

4 

7 


706 


10 

86 

208 

15 

84 

337 

3 

5 

10 

38 

4 

10 

158 


848 


16 
87 
6 
10 
280 

"l 

270 
3 

m 


6641 


*  The  figures  in  this  column  have  no  reference  to  the  other  columns 


231 


] 

I903~€0i 

thnum. 

APP.A,No.  16 

Digeetof 

1 

Vaooinatloii 

TRBQMmAQ^  ot&tnms  re^tered 

Tbtoi 

Offloer^ 

inimB. 

Number 

Returns,  1909L 

Certiflcalea 
i        ^^ 

j 

1 

1 

1  SaocegBfiil 

1 

Sdogm. 

'     Primary 
'  Vaccination 



i 

rniir 

Unvacol- 
DalQd, 

ot 

1    ALL  AGES 

1     reeelvtxl 

1 

flcatea.             ^"^^    , 

daring  the 

calendar 

1 

year  1904. 

(11 

(1) 

(1) 

fCoU.3JfeS.) 

• 

WESTMORLAND. 

80*9 

5*2 

6*9 

Ill 

214 

East  Ward. 

90-8 

0*5 

21 

2*6 

792 

Kendal. 

83*6 

— 

5*9 

5*9 

160 

Westward. 

WILTS. 

87*7 

1*4 

3*4 

4*8 

1.176 

86*0 

9*3 

3*7 

13*0 

198 

Ameebury. 

40*1 

9-9 

44*4 

54*3 

i             97 

Bradford-on-Aroo. 

66*6 

10 

28*8 

27*8 

123 

Oalne. 

6S-2 

15*4 

251 

40-5 

306 

Chippenham. 
Oricklade  and  Wootton 

55*3 

29*0 

8*7 

37*7 

1            121 

Bassett 

6V5 

25-5 

2*9 

2»-4 

i            246 

Devizes. 

2:2 

9-8 

10*8 

20*1 

220 

Malmesbary. 

86*9 

8*8 

3*8 

7*6 

144 

Marlborough. 

87*1 

0*8 

7*8 

8*1 

111 

Mere. 

8S'2 

6*9 

3*9 

10*8 

248 

Pewsoy. 

71*0 

17*2 

7*1 

24-3 

600 

SaUsbury. 

fi0*8 

34*0 

6*7 

40-7 

989 

Swindon     and     High- 
worth. 

91*6 

1*8 

2-4 

4*2 

175 

Tisbury. 

28*7 

4*4 

63*7 

681 

114 

Trowbridge  and  Melk- 
sham. 

S'S 

4*1 

1*6 

6'7 

198 

Warminster. 

77*9 

13-6 

3-6 

171 

169 

Westbury   and  Whor- 
wellsdown. 

81*9 

12*1 

2*8 

14*9 

180 

Wilton. 

WORCESTER. 

61*9 

18*8 

13*0 

31-3 

4,141 

E*2 

1*6 

1*8 

3*3 

866 

Bromsgrove. 
Droit^ch. 

860 

0*6 

61 

6*7 

436 

84*5 

0*7 

4*6 

6*3 

4,940 

Dudley. 

71*8 

161 

3*5 

19*6 

879 

Eresham. 

87*7 

1*4 

8*8 

4*7 

927 

Kidderminster. 

2:s 

1*3 

7*1 

8*4      . 

4,938 

King's  Norton. 

89*8 

0*3 

1*3 

1*6 

256 

MarUey. 

91*3 

1*0 

2*3 

3*3 

251 

Pershore. 

80*5 

7*7 

3*6 

11-3 

306 

Shipston-on-Stour. 

88'5 

0*2 

1*H 

1*8 

2,774 

Stourbridge. 

2.1 

0*6 

4*8 

6*3 

138 

Tenbury. 

86*8 

8*8 

21 

5*9 

495 

Upton-on-Serem. 
Worcester. 

YORK.  EAST  RIDING. 

68*9 

0*8 

160 

16*8 

1.011 

88*8 

1*5 

51 

6*6 

17.716 

86*4 

8*2 

2-6 

6*8 

489 

Beverley. 

79*6 

6*3 

6*7 

11*0 

394 

Bridlineton. 
Driffield. 

88*6 

8*5 

2*4 

6*9 

374 

84*4 

2*0 

8*5 

5*6 

300 

Howden. 

77*1 

0*4 

10*2 

10*6 

1,886 

Kingston-u];K)n-Hall. 
Patrington. 

87*6 

8*1 

00 

81 

146 

Sii 

1*1 

2*8 

3*4 

269 

Pocklington. 

81*2 

0*6 

6*6 

6*2 

4.949 

Sculcoates. 

Sil 

— 

1*2 

1*2 

239 

Skirlaugh. 

84*0 

1*1 

6*6 

6*7 

2323 

york. 

828 

ri 

6*8 

6*9 

1        11.389 

lathetabfa 

),whiohstriot 

I7  refer  to  i 

be  birth!  regi5 

1 
iterediQl9(». 

S1M9 

^  'i 
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A.PP.A«No  18. 

DigttrtoT 

7acolDatioii 

Ottcen' 

Retarnt.  190S. 


Rrturhs, 


*•  el  6 


YORK,  NoR-m  RrooCQ- 

B«d*te       

BMtntnrold 
OnJtborotiirb 

Kirtcby  Mooraide 
LeybQTO    ** 

Mftltoti       ■ 

MiddleAbrouirh  .. 
Northallerton     . . 

Pickering 

Se«th  .. 
Bi0hmoDd,. 
Scu-borotigh 

Think 
Whitby      .. 


TORE,  Wbst  Bidtko, 


BiiTtey,  North 
Bi-jiijford  .. 
Bramley  .. 
Devrsbnry 
Donmster 
EccleMill  Bierlow 
GrwJe 
Halifax 
E^ms  worth 
Holbook    -. 
Huddoraflflld 
HnnsJet    . . 
Kdghley  .. 
KoarMboroiurh . . 
Ltseds        ..        .. 
Oosebiini,  Qre^t 
Pbt©l«y  Bridgo 

IVintefratjt 

Rjpon 

Eotherbam 

Saddlowarth 

Bedbengh 

Selby 

Sottl^ 

Sheffield 

SklptOD 

Tnufcflider . 

Thome 

WaXoUeld . 

Wetherhy .. 

WhartedMle 

Woitloy     ., 


HI 

aifi 
1^ 
isi 
111 
\m 

45 

m 

1,184 

S38 
637 


\\m 


4,P.ff7 
fi.411 

m\ 

4,176 
1,<H4 

1.147 
3.»,54 
3,m 
1J38 
1,063 
7,437 

184 

406 

^,BS1 

'Sli 

411 

70 

S4I 

m 

468 
5.807 

S30 
U88 

law 


06 
17S 
191 

lis 

1(0 
187 
463 

258 
306 
36 
mi 
6i9 

d&4 

468 


e^a 


2.325 

13H-' 

3jfr7 

^,152 

4,e24 

7fi8 

l,3e« 

007 

905 

&« 

780 

6JH6 

2fr8 

ie7 
41fi 

2,137 
3.10 

3^775 

m 

57 
444 

7;i«j 

007 
872 
347 
BJfll 
387 

m 


17 


m^i^   9\m 


31 
B 
IB 
U 
if 
10 
51 
1 
3 
I 
] 

S3 
10 

^  1 
41 


s 

s 


% 

5 


414 


3H 


28 
141 

soo 


101 

32 

5 

58 

R 

46 

ft4e 

67 

B 

1 

"57 

6 

15 

66 

3 

4 

17 

47 

316 


M 
16 
B4 

Ifi 

0 

6 

U 
77S 
31 
36 
3 
26 
140 
16 

m 
m 


13U 


JU£6 


647 
S88 

635 
S51 
537 
5af> 
610 
01 
41S 
111 
143 
313 
SIS 
148 

n 

813 

10 

10 
45 

319 

27 

¥B 

48 

6 

41 

35 

1,000 

100 

5S 
S48 

24 
117 
112 


6 

le: 

I 

8 
1 
6 
66 
1 

4 


m 


8^ 


38 
46 
51 
11 

113 
86 
30 

I 
26 

7 
17 
37 

8 
17 
49 
87 

S 

17 

114 

2 

18 

1 

1 

2 

» 

34 

42 

I 

« 

18 

IS 
56 


flf76 


1 
3 
5 
49 
3 
1 
3 
5 
448 
6 
4 

:r 
I 

IM 
S 
8 
6 


677 


156 

im 

427 

73 


5 

SQ 
M 
01 

loa 
110 

78 

m\ 
5 

4 

16 

9 
61 
9 
I 

10 
13 
i07 
44 
19 

n 

111 

8 
40 
40 


643n 


*  The  flgureo  in  thin  column  hare  no  reference  to  (he  other  cohuauit 
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1903 — continued. 


FBRCENTAQItii  of  BiBTHfl  regiitej^              | 

Total 

in  1901 

f^nmber 

1 

or 

CertiOcatea 
Soccesirul 

fully 
nated. 

BKiompled 

br"Con- 
Bdentlou* 
OWjc^on- 

Not 

aocountod 

eluding 

DAted. 

PHmwT 
ViLCL^aatron 

ALL  AGKS 

received 
dun  □  if  the 

P09ipoii«a 

calendar 

Fear  1004. 

(LJ 

a) 

a) 

(Ootn.3&ll 

1 

1 

■ 

TOES^KOBTHHlDlHa 

98'S 

4'6 

r8 

fl-S 

100 

AfVPkrth. 

88  I 

3-6 

1*5 

4'0 

18E 

hiSLle, 

K8"8 

£^* 

3-3 

rs 

m 

Biulagwold. 

81'4 

ra 

JS*4 

8^0 

i,m 

Guluboroufh. 

efl'3 

— 

a-* 

2'3 

01 

Helmalef. 
Eirkby  Moorddeu 

ri^a 

o^w 

0-0 

3*8 

J25 

KlI 

3*1 

3*1 

4a 

r^ 

Loyburn. 

ffi'i 

ra 

S'O 

4*0 

\^ 

^JllliOD. 

2:f 

0-4 

U'5       1 

iro 

B^^TO 

Middlesbrouifb, 

SS  4 

4'8 

ro 

7-fl 

m 

^OTthallertoa» 

80-1 

4'3 

47 

0*0 

mB 

l*ifikt^ria((. 

80*7 

— 

6-7 

67 

37 

Reeth. 

e7"5 

— 

n 

3*4 

im 

Rl^bmend. 

B0*0 

SS-4 

lfi'3 

37*0 

581 

Scarborough 

STT 

r% 

17 

00 

343 

HUtkmloy, 

SiS 

r3 

30 

4*3 

276 

Thirsk. 

97"a 

41 

1        1-0 

6*0 

1            413 

Wbitby. 

76- 1 

37 

ft'S 

ir:; 

8,604 

1                              m, 

YORK.  Wiar  BlDIKO 

88-0 

fl'6 

4-1 

4*7 

4030 

Barn^kiy. 

2'i 

i'f 

ro 

117 

3.4^ 

Bierley.Nortli. 

2.S 

6S 

8*8 

14*3 

3381 

Bradford, 

no 

S7 

4'B 

7'e 

IMl 

B  mm  ley. 

S^! 

ira 

U'B 

S5'3 

^jm 

Dewflbury, 

70^7 

3^e 

6*S 

in*i 

L>,434 

DoDca§t«r* 

ST  I 

0*6 

5'fi 

0-3 

4m 

Kcdesall  Bietlow. 

as'o 

oe 

07 

1*3 

m 

Goole. 

S3'6 

1'4 

66*2 

a(i*6 

%m 

Halifax, 

1         W3U 
1         Wl 

trs 

5-5 

fl-3 

034 

QeuiHWortb. 

a-L^ 

6*4 

8*6 

t,053 

Ho|ti«ck. 

85  8 

T2 

3*S 

54 

3447 

Qudddnfleld, 

ei*5 

17 

i'l 

s*e 

?jse 

Hunilev 

293 

54'4 

7*8 

m'2 

143 

Kel^hloy. 

W't 

6-4 

11** 

}7'3 

eti 

Koar^bomii^. 

Tf  8 

ra 

0*3 

lJU*8 

&S88 

Leeds, 

»fl*5 

3-a 

:i'0 

S*fi 

Ouseburn.  Oral 

tXJS 

O'B 

5:3 

3*8 

too 

Patoley  BHdga, 

S3'9 

— 

67 

87 

413 

roDliitonei 

7b' Q 

3-0 

U7 

13*7 

2J00 

Poatefmcl 

88  a 

l*fl 

ra 

4*5 

323 

RtpOEt. 

877 

0-3 

1-8 

a-i 

3.890 

RotbBibato. 

0i»"8 

18*1 

a*4 

18*6 

301 

sr* 

4*a 

!        7^1 

11-4 

GO 

Redbetyh. 

88'4 

0*8 

3-4 

3*3 

45H 

Belby/ 
Hettle, 

S'l 

4-0 

47 

0*8 

338 

81*  e 

0-fi 

4*0 

5*4 

7^ 

Sheffield. 

M'S 

;jg*4 

77 

36*1 

838 

!!:&,. 

H'S 

0*8 

ro 

3-8 

338 

74  6 

0*0 

70 

130 

373 

Thoroe. 

P^S 

14 

3*6 

4*0 

3^1 

Wakefield, 

SI  U 

O'j 

6*3 

5-6 

m 

Wetberby. 

826 

a^o 

40 

7'8 

im 

Wbarfediae, 

^*9 

0'4 

8*3 

8*0 

lei 

Wortley. 

7«'ft 

3'0 

8-0 

ia-8 

ee^ 

App.A,N0.1I 

Digertof 
VacdnfttiOB 
Officer/ 
BetunublMML 


iB flMiliUn,  whloh Uriotiy  refer  to  the  births  registered  in  1903. 


iu 


LPP.A,N0.16L 

»lgMtor 
'aocloatlun 
Ittoera* 
tetoms,  1908. 


ANGLESEY. 


Anglesey  . 
Holyhead  . 


BREOKNOOK. 

Brecknook 
Bnilth 
Orickhowell 
Hay 


OABDIOAN. 


Aberayron 
Aberystwyth 
Oardigan  .. 
Lampeter  .. 
Tregaron  .. 


CABMABTHEN. 

Carmarthen 
Llandilo  Fawr   . . 
Llandovery 
Llanelly    . . 
NewcasUe-in-Emlyn 


Rbturns, 


OABNARVON. 

Bangor  and  Beaumaris 
Carnarvon 

Conway 

Pwllheli 

DENBIGH. 

Llanrwst 

Bnthin      

Wrexham 


of 


675 
"W7 


1.605 


217 
470 
304 
223 
178 


1.392 


812 

778 

203 

1.885 


3 


304 
501 


806 


412 

367 

227 

181 

760 

625 

206 

169 

1342 


188 
8W 
265 
202 
163 


1.217 


724 
699 
174 
1.593 
348 


4,077 


964 

1.096 

824 

462 


3345 


807 

207 

2303 


3338 


851 
975 
712 
403 

2^ 


258 
179 

2300 


3.017       2337 


\ 


1" 


ill 

Or 


^1^ 

ill 

goo 


14 


10 


10 


96 


156 


133 


81 
76 
22 
216 
34 


429 


811 


31 

28 

239 


20 


20 


27 


14 


60 


82 


4 

16 

41  1 

4 


23! 


*  The  figures  in  this  colomn  have  no  reference  to  the  other  oolumns 
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1903— con/tnw^. 

Pkrckntaoks  of  BiBTHS  retft-rterod 
in  im. 

Number 

of 

CertlScatea 

of 

Rtipceasful 

Primary 

YaccioatfoQ 

at 
ALL  AG  £8 
received 
durluir  the 
calendar 
year  1904. 

TdUCCl- 

nated. 

Exeoipted 
bf*"CaQ- 
soienMom 
ObJectioD- 
Cterti- 
flcatea. 

a)      ! 

Not 

flriftlly 

accouDted 

for.  iQ* 

cliidii)^ 

cai*a      ' 

postponed 

(3.) 

Dated. 

^^ 

86-4 
«7*1 

— 

0-9 
37 

I 

0-9 
3-7 

297 
463 

ANGLESEY. 

ADfflesey. 
Holyhead. 

88-8 

-          1        2-6 

• 

2*6         |:            750 

?8:j 

831 
82*0 

0-2 
0*9 
0-4 
3*9 

1*2 
12'8 
83 
4*9 

1*4 

13*7 

6*7 

8-8 

1            385 
1            183 
1            660 
1            166 

BRECKNOCK. 

Brecknock. 
Bailth. 
CrickhowelL 
Hay. 

83*6 

0-9 

5-7 

6-6 

!      i;»3 

86-6 
84-9 

91-6 

0-6 
0-7 

2*8 
4*0 
2-0 
1*3 
1-7 

2-8 
4-6 
2-7 
1*3 
1-7 

207 
411 
237 
i            113 
128 

CARDIGAN. 

Aberayron. 

Aberystwyth. 

Cardigan. 

Lampeter. 

Tregaron. 

87-4 

0-4 

27 

31 

im 

88*2 

E 

87*2 

0^1 

0-9 
0-3 
3*4 
4-0 
4*3 

0-9 
0-4 
3-4 
4*0 
4*3 

■ 

892 

623 

174 

1,890 

j            366 

CARMARTHEN. 
Carmarthen. 

LlaoeUy. 
Nowcastle-in-Bmlyn. 

86*8 

0*0 

2-7 

2-7 

3.735 

88-8 

si 

0*2 
0-8 

1*9 
4-5 

21 
2-0 

3-2     • 
4-6 

1 

864 
956 
709 
340 

CARNARVON. 

Bangor  and  Beaumaris. 

Carnarvon. 

Conway. 

Pwllheli. 

87-9 

0*3 

2-4 

2*7 

.         2.868 

84*0 
86*6 
87*9 

0*4 

5*9 
2-9 
1*9 

6*9 
2*9 
2-3 

1 

269 

!            211 

2490 

DENBIGH. 

LlanrwsT. 

Rathin. 

Wrexham. 

87'4 

0*3 

2-4 

2*7 

'         2.660 

APP.A,NO.l 

Digest  of 
Vaocination 
oncers* 
Returns,  I90S. 


In  fha  tiUn,  trhkh  BtrioUy  refer  to  the  births  registered  in  1903. 
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ifwtof 


ttum,  19011 


FLIKT, 


,    .St.. 
Ba  ward  en 
Holywell  ,. 


BHdgkmd  aod  Ooirbridg« 


ItorthTT  T]rdlll 

PoatftnUwB 

PtQftktypridLd 
Sir 


ilEBTOKBTe. 


Corwen 
DolfeUy 


MONTOOMKRT. 

FordAD 

Jjlmifyllln  *.        ..        '<> 

MnchyDllpth 

NowVt  wa  and  LUuldloei 


FEMBBOKB. 

HftVOTfordweil  .. 
Karberth  .. 
Fetubroke  ^* 


BADKOR. 


KQl^bton  ^ 


743 


3.5(H 


5M 
045 
fio7 


3,186  I 

i- 


2Mf'       S,130 
7,167       5,b50 


2,725 
3^ 


S1.U77 


117 
410 

77iJ 


l^J 


see 

jy4 
3&1 
4ft7 


i/m 


9n 

841 


33» 


5tS 


2^1 
3,144 


36^11 


84 
675 


1368 


£:! 


air?  I 

381 
358 


13» 


787 

7tm 


ijsn 


314 


na 


a  a 

Pi 

ale 

III 
lis 


IBS 


10 


I 

I 

s 

3 


RBTUBNS, 

r 


I 


3(» 


887 

ra 

m 

117 
1& 


3^400 


ISO 


113 


184 


34 


IS 
_I7 

IH 
4S 

10 
164 

7 


402 


30 


18 


2 


»3 
IB 

SS3 


1,773 


42 


IM 


4« 


Sfi 

1X> 


ir» 


*  The  flffures  io  this  column  hare  no  referenot  to  tti*  otiMr  '^Afam.ny 
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190i— continued. 


1 

PBDCBKTAasa  Of  Bi&THS  TOffistered 
in  1003. 

Total 

Number 

of 

of 

^  BnocMtf  ol 

Primary 

VftoeioMloa 

at 
ALL  AQKS 
recelTiid 
dtirtuf  tbe 
i^Jeudar 
yflarl9t>L 

1 
1 

lutod. 

ExetimtfMl 

by -Con- 

•<^QiiODA 

ObjoctloD  " 
Gertl- 
txAtm, 

a) 

1 

Not 
floaUy 
aooouQted      it„™.^ 

cludioir           ™***^ 

postponed, 

<3lJ          CQoli.2*3wJ 



■' 

«3 

on 

02 

re 

3'5 

• 

m 
em 

FUNT. 

Hawnrdeo. 
HolyweU. 

s?a 

01 

4H 

4-5 

0^2 

P. 

O'l 
0-3 

3-6 
4'0 
3-8 

e-9 

O'S 
2'0 
41 
43 

7-3 

S3T0 

5jai 

381 
4^103 

a.5o& 

R3:i 

7.471 

3^16 

OLAMOBOAN, 

Brf  d^cD4  and  Cowbrldse. 

QowerJ 

MertbyrTydfiL 

Neatb. 

Fontardavei 

Pontypridd* 

8ro 

0'4 

B'B 

r2 

37,167 

SI 

0*» 

\Tl 

SB 
430 

66B 

MBBIONETH, 

Bala, 
OorweD, 
Dolgelly. 
Feftlnlojr, 

8B*» 

0*1 

4^5 

re 

136! 

81 
8-S 

Fa 
F4 

as 

r4 

2'3 

ao'i 

347 
361 

m 

591 

MO^TOOHKET, 

Fordeo. 

LlaDfytUn. 

Miwrhynlteth. 

B4'l 

04 

8'1 

S^5 

i;si3 

Si 

01 

0*3 

a*4 

5^3 
07 
03 

51 

O'O 

731 
744 

PEMBBOKE. 

Fav«rfordw«tt 
NftTberth. 

Pembroke. 

MS 

0-8 

4'i     1 

A  1 

1^ 

. 

21 

r%      1 
0^4 

M3 

Bo-a 

I7'B         , 
50*0 

104 

177 

BADHOa 

EQlfbtOQ. 

Bbaynder. 

_ 

«4 

!      i*» 

»'0 

55^8 

Ml 

APP.  A,N0.1 

Di^entof 
Vacotnatioii 
Oflloert* 
Belariw,19M 


li  the  table,  whkh  strictly  refer  to  the  births  registered  In  190S. 
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rr.A.Xoun: 


Xo.  17. 


^       SrvjfABT    of    ;he    Fr$jGRESS    ani    DlFFr$l05    of    Plagus 
throaghoat  the  World  dtiriiiz  15»>4  :   bj  Dr.  B.  Bbucs  Low. 

INDIA. 

PEaiToe  conrinaed  ie  ra^^gee  apon  the  people  of  India  dniing 
1901.  the  naniber  of  recor*ied  cas»=4  ani  deaths  having  exceeded 
anything  as  yet  experience*!  in  chat  conncry,  as  will  be  seen  by 
reference  to  the  table  below,  which  gives  the  number  of  reported 
plagoe  attacks  and  deaths  in  each  of  ^he  ?  years  1896  to  190L 


FlSflHL 


IML:    im.       ISK.       IMl       l»l      wl      uot 


Attaeiu        ..      2jHi)     HjK     151jM>     ITMS    U»^?17    3e.iS»   TOJTf    1J97J06  |  Ult3» 

Deaths         ..      2»     56,518     117J32     1S;M«     mx   SJT8    KfSJM      ttEJCr     ULI»« 

GMemortalitTj    797       7Sr4         7r«  TD        STT         «»        7»  TTT  STS 

per  eent.       I 

The  total  reported  cases  daring  the  last  9  years  has  amoonted 
to  4,088,891,  and  the  deaths  have  attained  an  aggregate  of  3y2il,011, 
the  case  mortality  for  the  period  being  79*3. 

As  regards  the  incidence  of  the  disease  apon  the  di£ferent 
Provinces  and  States,  it  may  be  stated  briefly  that  the  Panjaab 
and  the  Presidency  of  Bombay  suffered  most  severely,  the  United 
Provinces  of  Agra  and  Oadh  coming  next. 

In  the  next  table  are  given  the  number  of  recorded  plague 
attacks  and  deaths,  the  case  mortality,  and  the  rates  of  incidence 
per  1000  of  the  population  in  each  of  the  Provinces  and  States  of 
India. 

Table  showing  the  number  of  recorded  plague  attacks  and  deaths, 
the  case  mortality,  and  the  rates  of  incidence  per  1,000  of 
the  population  in  the  Provinces  and  States  of  India  daring 
1904. 


Popalation, 

census  of 

1901. 

Plague. 

Case 

moT^ 

talityper 

cent 

Plaffoe 

attack 

rate 

perLOOO 

of  the 

■XT 

PlagM 
death 

or  State. 

Attacks. 

Deaths. 

rate 

1 

PreHidency     of     Bombay        26,468;»)9 
(InclndiDflr  Native  States). 

Protidcncy     of     Mivdrag       42387,622 
(iDcIudinsr  Native  Htiteif). 

Proeidency      of      Bengal       78.493.410 
(Incindlng  Native  States). 

371.291 
20.990 
76.010» 

287304 
20.129 
75.436 

77-4 
74-6 
99*2* 

146 
0*6 
1*0 

0-6 
10 

239 


TabIiB  showing  the  number  of  recorded  plagae  attackfl  and  deaths,  ^^-  ^^ 
the  case  mortality,  and  the  rates  of  incidence  per  1,000  of 
the  population  in  the  Provinces  and  States  of  India  dnring 
190^— cow  tinned. 


1                i 

Plague. 

Case 

mor- 

taUty  per 

cent. 

Plague 

attack 

rate 

per  LOCO 

of  the 

^rn^ 

1 
Plague 
death 

i 

Attacks. 

Deaths. 

rate 
^fo"n^ 

United  Provinces  of  Agra 
and  OQdh  (including 
Native  States). 

Pnnjaub  (including  Na- 
tive States). 

Central  Provinces  (includ- 
ing   Berar   and  Native 

Mysore  State 
Hyderabad  State    ..       .. 
Central  India 

Kashmir   (including    the 
Jammn  State). 

North  West  Frontier 

Baluchistan  (including 
adoiinistered  territory 
and  Agency  Tracts). 

Burma  .• 

Ooorg 

States,  Islands.   Ac.,  not 
Inoladed  above. 

48,493379 

24,764,737 

14,627,046 

63393P9 

11,141,142 

8,628,781 

9,723301 

2306378 

2,126,480 

810,746 

10,490324 

180,607 

6.126348 

2,464363 

179386* 

481,413 

49301 

32,949 

31374 

38,106 

2U16 

11,400 

6 

27 

3 

62 

179382 
402360 
42.967 
24,196 
26386 
26345 
19,426 
8,691 
1 

26 

S 

26 

997» 

83*7 

87*7 

73-4 

81-6 

69-7 

92*0 

762 

8-7 
19-4 
8*4 
6'9 
2-S 
4*4 
2*2 
3*9 

8-7 
16*8 
2*9 
4*4 
2*3 
8*1 
2*0 
8*0 

Totals 

294361,066 

1319320 

1.112,376 

84-3 

4*6 

8*8 

Progress  and 
Dlffusloii  of 
Plagae 
throoffhoiit 
the  world 
dnring  1904; 
by  Dr.  Bmn 
Low. 


•  The  number  of  attacks  is  obtained  by  adding  together  the  figures  given  in  the  weekly 
plagnA  statement  transmitted  by  the  Government  of  India  to  this  country.  The  official 
aannal  reports  do  not  give  the  revised  figures  as  to  plague  attacks  in  tiie  Bengal 
Presideney  and  the  United  Provinces.  Obviously  the  number  of  attacks  given  understates 
the  true  incidence  of  the  disease,  and  hence  the  case  mortality  rates  given  above  are  not 
to  be  regarded  as  representing  the  actual  fatality  rates  in  these  two  provinces. 


Bombay  Prbsidbnoy. 

(Population,  census  1901,  25,468,209.) 

For  the  last  9  years  plague  has  been  epidemic  in  this  Presi- 
dency,  bat  there  was  a  slight  reduction  in  the  amount  of  the 
disease  in  1904  as  compared  with  1903. 


m 


l»F.A«No.i7«  tn  the  table  below  is  shown  the  number  of  attacks  and  deaths 
from  plague  and  the  case  mortality  in  Bombay  Presidency ,inclndiiig 
the  Native  States,  for  each  of  the  9  years  18'J6  to  1904  inclusive  :— 


rgereisaD< 
Urailonof 


and 
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ironghopt 
16  world 
iringldOi; 
r  Dr.  Bmoe 


Plague. 

Gaae 

Year. 

Attacks. 

Deaths. 

mortality 
percent 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

2,980 
73,052 
135,572 
152,482 
49.131 
207,387 
293,378 
464,313 
371,291 

2,288 
55,168 
105,311 
116,992 
38,268 
167,552 
217,957 
363,752 
287,304 

76-7 
76-6 
77-6 
76-7 
77-8 
76-9 
7S-9 
78-3 
77-4 

Total  in  9  years 

1,749,586 

1,344,592 

76-9 

The  distribution  of  the  cases  and  deaths  throughout  the  year  is 
given  in  the  subjoined  tabular  statement,  which  shows  that  the 
disease  greatly  diminished  during  the  months  of  May,  June,  and 
July  :— 


1^^' 

nil 

1 

£ 

1 

!| 

1 

i-i 

i 

1 

1 

1 

1 

1 

in 

Attacks 

:^^ 

40J637 

iijm 

m/m 

fl^l 

3,405 

ft,400 

26,220 

am 

i5.T7B 

4%m 

37JB74 

371.891 

Deathn 

39,4»T 

MjnO 

mM9 

23,907 

7.121 

^751 

7^^ 

30330 

33,611 

44,486 

3135» 

31.198 

387^ 

The  CoUectorates  which  showed  the  highest  incidence  of  plague 
in  1904  were  Bijapur  Kaira,  Satara,  Belgaum,  and  Dharwar. 

City  of  Bombay  (census  population  in  J  901,  776,006),— In 
1904  less  plague  was  reported  in  Bombay  City  than  in  1903,  only 
15,488  attacks  being  notified,  with  13,538  deaths,  as  compared 
with  23,344  cases  and  20,788  deaths  in  1903.  The  distribution  of 
the  disease  throughout  the  year  is  shown  in  the  table  below  : — 


Piftcrae  In 
Bombay  City, 

S 

1 

jd 

t 

1 

1 
5 

1 

1 

t 

1 

Total 
Id 
1904. 

1411 

m 

2;7B9 
2^ 

4m 

4,fl98 

!»118  ' 

i,ooe 

397 

m 

336 

364 
220 

m 

387 

m 

4«> 

m 

13^538 

241 


The  case  mortality  calcnlated  on  the  above  totals  was  87 '4  per  app.a^o.! 

cent.  ProffTMiaiid 

Diffutloaof 

The  ravages  of  plague  in  Bombay  City  during  the  9  years  1896  f^^JJJfj^^^^ 
to  1904  inclusive,  as  shown  in  the  annual  returns,  are  set  out  in  the  ^ru 
the  subjoined  tables  :—  b?D?S^ 

liOW. 


Y«ur. 

Reported  Pla^e. 

Case 
mortality 
percent. 

Attacks. 

Deaths. 

1896 

1897 

1898 

1899     ...         .••         ...        ••• 

1900 

1901 

1902 

190S 

1904 

2,544 
13,314 
19,863 
19,454 
17,915 
20,885 
16,423 
23,844 
15,488 

1,936 
11,003 
18,130 
15,874 
13,247 
18,694 
14,088 
20,788 
13,538 

761 
82-6 
91-2 
81-6 
73-9 
89-6 
85-7 
89-1 
87-4 

In  9  yean      

149,230 

127,298 

85-3 

Considerable  attention  was  given  by  the  municipal  authorities 
during  1904  to  the  destruction  of  rats,  varigus  methods  being 
employed.  Among  others  the  use  of  Danysz  virus  was  again 
given  further  trial,  but  with  little  success.  Such  poison  as 
^  Rough  on  Rats,''  phosphorus  pills  coated  with  wheat  flour,  weve 
commonly  used.  Extended  experimental  trials  were  made  of 
**  Commonsense  rat  exterminator,"  a  Canadian  patent  preparation, 
but  the  results  were  not  regarded  as  a  success. 

Dr.  Turner,  in  his  annual  report  for  1904,*  in  dealing  with 
plague-preventive  measures,  says  **  the  only  real  palliative  with 
regard  to  the  spread  of  plague  is  to  place  the  people  under 
better  surroundings  during  the  epidemic  periods  and  to  supervise 
them  while  living  in  them,  to  investigate  every  plague  case  which 
occurs,  and  to  take  what  measures  are  allowed  to  prevent  the 
sick  and  the  healthy  mixing  together,  to  disinfect  the  houses  and 
clothes,  to  provide  medical  aid,  to  remove  as  quickly  as  possible 
all  filth,  and  to  try  and  teach  the  people  the  value  of  attention  to 
cleanliness  and  healthier  surroundings.''  Working  on  these  lines. 
Dr.  Turner  has  urged  on  his  municipality  the  provision  of  more 
temporary  huts  to  facilitate  the  evacuation  of  plague-infected  or 
insanitary  houses. 


Beport  of  the  EzecutiTe  Health  Offloar  of  the  Monidpality,  Bombay,  for  1904. 
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Plague  Administration  ;  The  Port  op  Bombat. 

During  1904  the  number  of  vessels  entering  or  leaving  the  port 
was  92,731,  and  of  these  15,154  were  inspected.  The  number  of 
persons  inspected  (including  the  crews)  on  these  vessels  was 
751,039,  and  the  number  of  plague  cases  which  came  under 
observation  among  these  persons  was  58. 

In  January  and  February,  7  cases  of  plague  occurred  on  board 
the  88.  India  while  lying  at  anchor  in  Bombay  Harbour.  This 
vessel  arrived  from  Calcutta  on  December  9th,  1903.  The  master 
remained  on  board  up  to  January  20th,  1904,  during  which  time 
there  were  no  cases  of  sickness  on  board,  nor  had  any  dead  rats 
been  found  on  the  ship.  The  first  persons  were  attacked  on 
January  25th  and  27th  respectively,  and  were  taken  on  shore  to 
the  hospital.  The  other  cases  developed  between  the  latter  date 
and  February  2nd.  It  was  not  till  February  1st  that  three  dead 
rats  were  found  on  the  ship,  and  on  the  next  day  two  more. 
Upon  this  the  ship's  holds  were  at  once  fumigated  by  means  of 
Clayton's  apparatus,  and  the  other  parts  of  the  ship  were  also 
properly  disinfected. 

It  is  stated  that  on  vessels  (steamers,  square-rigged  vessels,  and 
native  craft)  which  became  infected  by  plague  while  lying  in  the 
Port  of  Bombay,  there  were  reported  20  cases  and  19  deaths  from 
the  disease. 

During  the  year,  16,682  pilgrims  left  Bombay  by  sea  for  Jeddah 
to  undertake  the  Haj  ;  and  during  the  same  period  14,794  pilgrims 
returning  from  Mecca  entered  the  port.  The  appended  table 
shows,  for  the  last  8  years,  the  number  of  vessels  examined  at  the 
port  of  Bombay,  the  total  number  of  persons  on  board  inspected, 
and  the  number  of  plague  cases  discovered. 


Year. 


1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 


Number 

of 

Vessels 

Examined. 


72,808 

71,498 

65,822 

65,966 

84,637* 

15,432 

14,597 

15,164 


Number  of 
Crew  and 
Passengers 
Inspected. 


1,313,117 

1,207,571 

1,193,339 

1,173,050 

886,310* 

701,964 

719,322 

751,039 


Number 
of  Plague 

Caees 
DlBOovered. 


169 
236 
165 
84 
73 
44 
77 
58 


*  Llent-Colonel  Crimmin,  V.C,  I.M.S..  Port  Medical  Officer  of  Health,  accounts  for  the 
decrease  in  the  number  of  vessels  and  persona  inspected  by  the  fact  that  vessels  sailing 
from  the  port  of  Bombay  for  ports  on  the  coast  of  the  Kolaba  district  as  far  south  as 
Boha,  were  exempt  from  medical  inspection  in  accordance  with  the  Qovwnment 
Notifications  of  April  17th  and  September  SOth,  1901. 
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Bengal. 

(Population,  Census  of  1901,  74,428,193.) 

There  was  a  marked  increase  in  the  amount  of  plague  in  this 
Presidency  during  1904,  there  having  been  nearly  10,000  more 
deaths  from  this  cause  than  in  the  previous  year.  In  1904,  there 
'were  76,010^  cases  and  75,436  deaths  as  compared  with  74,265 
attacks  and  65,680  deaths  during  1903. 

It  is  stated  t  that  during  the  last  3  years  the  mortality  from 
plague  in  Bengal  has  been  considerably  higher  among  females 
than  among  males.  In  the  year  now  under  consideration  there 
were  43,258  plague  deaths  in  females  as  compared  with  32,178  in 
males,  the  rates  per  1,000  of  the  population  being  for  the  sexes 
ri6  and  0*86  respectively. 

The  explanation  officially  given  by  the  Sanitary  Commissioner 
is  that  plague,  being  a  house  disease,  it  is  largely  by  the  medium 
of  the  house  that  human  beings  are  infected ;  women  and 
children,  consequently,  are  the  chief  sufferers. 

The  subjoined  table  give^  the  number  of  certified  deaths  from 
plague  month  by  month  during  1904. 
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Deaths.. 

8385 

14^74 

23,473    10,791 

1^38 

667 

518 

1310 

1,887 

1,021 

2.200 

8.793 

76,436 

The  chief  districts  affected  were  Patna  (26,010  deaths),  Saran 
(17^92),  and  Shahabad  (10,484).  Several  towns  suffered  severely, 
such  as  Haipur,  which  in  1904  had  a  mortality  from  plague 
of  52-26  per  1,000,  Tikari  49-0  per  1*000,  Siwan  47-91,  and 
Monghyr  34-33. 

The  chief  measures  employed  in  Bengal  to  combat  the  disease 
were  disinfection  and  evacuation  of  infected  houses.  Segregation 
and  inoculation  were  not  much  used  as  they  are  not  looked  upon 
with  favour  by  the  population. 

Calcutta  City. 

(Population,  Census  1901,  847,796.) 

There  was  a  marked  decrease  in  the  amount  of  plague  recorded 
during  1904  in  the  City  of  Calcutta  as  compared  with  1903.  The 
reported  attacks  in  1904  numbered  4,995  and  the  deaths  4,689, 
against  8,891  cases  and  8,223  deaths  in  1903.    The  subjoined  table 

*  Thig  Dumber  represents  the  total  cases  given  in  the  weekly  plagae  statements  trans- 
mitted to  this  oomitry  by  the  Qovernment  of  India,  but  obviously  It  does  not  represent 
tfaa  full  Inddeoce  of  the  a1 ' 


t  Amia*!  Rei 


Oalciitta, 


attacks. 

irt  of  the  Sanitary  Commissioner  for  Bengal,  year   1904,  by  Oaptain 

M.D.,  I,H.S,    Officiating  Sanitary  Commissioner   for    Bengal, 


244 


^.  A,  No.  17.    gives  the  numl)er  of  cases  and  deaths  from  plague  in  Calcntta 

tpffrmtaDd     from  1898  to  1904  inclusive  : — 
HffnflloDot 

irongboat 
IM  World 
nring  l»4 ; 
7  Dr.  Brace 
ow. 


Plague  in  Calcutta. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

Attacks 

Deaths     

238 

203 

3,005 
2,745 

8,822 
8,278 

8,611 
7.883 
91-6 

7,789 
7,284 

8,891 
8,223 

4,995 
4,689 

Oaae  mortality  per  cent. 

85-3 

91-3 

93-8 

93-6 

92-4 

94-2 

It  will  be  seen  that  thongh  there  was  a  reduction  in  the  number 
of  plague  cases  and  deaths  in  Calcutta  during  1904  the  case 
mortality  was  higher  than  in  any  of  the  previous  6  years.  As 
compared  with  the  rest  of  India,  the  case  mortality  from  plague  in 
Calcutta  has  been  persistently  higli,  raising  a  presumption  that 
all  attacks  are  not  made  known,  and  that  concealment  of  cases 
takes  place. 

The  distribution  of  the  plague  attacks  and  deaths  month  by 
month  in  Calcutta  during  1904  is  shown  in  tabular  form  below  : — 
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137 

39 
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Madras  Presidency. 
(Population  in  1901,  42,397,522.) 

During  1904  the  total  notified  cases  of  plague  in  the  Presidency 
was  26,990  and  the  deaths  numbered  20,125,  a  case  mortality  of 
74*5  per  cent.  It  will  be  seen  from  the  table  below  that  there 
has  been  a  gradual  increase  of  plague  in  the  Madras  Presidency 
dunng  the  last  5  years  : — 


Year. 

Plague 
Attacks. 

Plague          Case  Monality 
Deaths.       1        per  cent. 

1900        

1901         

1902        

1903        

1904        

915 

3,686 

15,425 

16,853 

26,990 

G85 

3,035 

12,603 

13,291 

20,129 

74-8 
76-4 
810 
78-8 
74-5 
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Prom«aiid 
DiCraiionof 
PUffue 
tbron^bOQl 
the  World 
during  19M: 
by  Dr.  Bmot 
Low* 


This  Presidency  has  in  a  great  measure  escaped  the  ravages  of  apf.a,No.17. 
plagne  daring  recent  years  as  compared  with  other  great  Provinces 
and  States  of  India.  Whether  this  is  due  to  the  measures  adopted 
in  the  Presidency  as  compared  with  those  carried  out  in  the  other 
provinces  it  is  not  possible  to  say,  but  Colonel  W.  G.  King, 
I.M.S.,  the  Sanitary  Commissioiier  with  the  Government  of 
Madras,  lays  some  stress  upon  the  system  in  vogue  of  surveillance 
of  all  persons  coming  from  infected  areas  within  or  without  the 
Presidency.  This  surveillance  is  carried  out  by  means  of  the 
passport  system,  without  respect  to  rank  or  race.*  A  strong 
opinion  is  expressed  by  the  Sanitary  Commissioner  that  "the 
plague  introducing  agent  is  man,  as  a  rule,*'  and  that  "  the  rat  is 
an  agent  of  spread  of  the  disease  acquired  from  man,  and  there- 
after becomes  a  very  serious  factor  in  disseminating  the  disease 
and  complicating  the  difficulty  in  dealing  with  it ;  but  th&t  the 
area  within  which  rata  become  infected  is  small." 


Rat  poison  w^as  used  with  some  effect  (two  of  the  commonly 
advertised  kinds  being  employed).  Also  trials  of  the  Danysz 
vims  were  made  in  the  City  of  Madras,  a  considerable  quantity 
having  been  obtained  from  Europe  ;  but  the  results  were  not 
satisfactory.  Laboratory  experiments  with  the  virus  at  the  King 
Institute  by  Lieut.  Christophers,  I.M.S.,  showed  that  the  action  of 
the  virus  was  in  no  way  superior  to  that  of  an  ordinary  rat 
poison. 

During  1904  comparatively  little  inoculation  with  Haffkine^s 
prophylactic  was  done,  only  1,562  persons  submitting  to  the 
operation  and  of  these  5  afterwards  died  of  plague. 

The  City  of  Madras,  as  in  former  years,  escaped  the  ravages 
of  epidemic  plague,  only  22  cases  with  11  deaths  being  reported 
during  the  twelve  months  in  a  population  of  about  half  a 
million. 

The  districts  in  the  Presidency  which  chiefly  suffered  from 
plagne  during  the  year  were  Bellary,  Coimbatore,  Anantapur, 
North  Arcot,  and  Salem. 

The  subjoined  table  shows  month  by  month  during  1904  the 
number  of  reported  cases  of  plague  and  deaths  therefrom  in  the 
Presidency  of  Madras  : — 
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AWe  A..  No.  17. 

rand 
Of  • 


thioliglioiit 
themrld 
during  1M4 ; 
by  Dr.  Brace 
Low. 


Thk  United  Provinces  op  Agra  and  Oudh. 


(Population  CensuB  1901,  47,691,782. 

Plague  showed  a  considerable  increase  in  the  United  Provinces 
during  1904,  the  number  of  reported  deaths  being  179,082  against 
84,499  deaths  in  19(»3.  The  following  table  shows  month  by 
month  for  1904  the  incidence  of  plague  in  the  United  Provinces: — 


Plague  in 
theUnited 

1 

a 

>> 

1 

^ 

5 

9i 

1 

1 

1    1  Total 

B         in 

ProTinoeR. 

< 

May. 
June 

1 1  s 

1 

1        **^- 

Deaths..       .. 

18.710 

26.092 

43334  ^fiOe  5,606 

606 

361 

I.M5 

S.468 

6.178 

wa^ 

34,7SJ 

17WW2 

The  d'^ath-rate  per  1 ,000  of  the  population  was  3*75  as  compared 
with  1*77  in  1903.  The  highest  district  rat^s  were  in  Billia 
17-63  and  Ghazipur  14*31 ;  while,  in  the  towns,  Mubarakpnr 
Tpopulation  15,438)  had  a  rate  of  113*20  and  Man  (population 
17,696)  a  rate  of  101-21  per  1,000.  During  1904,  3,258  persons 
were  inoculated  with  Haffkine's  prophylactic ;  only  two  of  them 
are  known  to  have  died  of  plague. 


The  Punjaub. 

(Population,  Census  1901,  including  Native  States,  24i,754,737.) 

During  1904  plague  was  epidemic  over  a  wide  area  in  this 
province,  435,105  cases  with  3t54,740  deaths  being  reported  in  the 
British  districts,  while  in  the  Native  States  46,307  cases  and  38,210 
deaths  were  certified.  For  the  whole  province  the  attacks  were 
481,4l2  of  which  402,950  proved  fatal,  a  case  mortality  of 
83*7  per  cent.  This  is  by  far  the  highest  incidence  ot  plague  as 
yet  experienced  in  the  Punjaub.  The  districts  showing  the 
greatest  amount  of  the  disease  during  the  year  were  Jullondur, 
Gurdaspur,  Shapur,  Ludhiana,  and  Gujrat.  The  Native  States 
which  suffered  most  were  Patiala,  Kapurthala,  and  Malerkotla. 


The  heifirht  of  the  Punjaub  epidemic  was  reached  in  April  and 
May,  in  which  months  the  notified  cases  amounted  to  160,684  and 
117,853  respectively. 

It  is  admitted  that  the  plague  statistics  of  this  province  are 
as  regards  some  districts  at  least,  defective. 
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The  appended  table  gives  the  reported  plagae  attacks  and  deaths  app.  VNo.r 
in  each  district  of  the  Punjaub  during  1904  : —  ProgrewMid 

ntfrndoBof 
Plagw 

the  World 
daring  ItM; 

The  Punjaub.  fr^- 

Table  showing  incidence  of  Plagae  on  the  British  Districts  of 
the  Punjaub  during  1904. 


Popula-    . 

tiOD,       i 

Censutof 

19  iL      I 


Placrue. 


Attacks. 


Deaths. 


Plainie, 
attack 

rate 

per  1.000 

of  the 

'  popula- 

,     tion. 


Plague  I 
death 
rate 

per  1.000 
of  the 

popula- 
tion. 


Case 

mortality 
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BrUiah  DUtrieU. 

r 

Bohtak 

Oursaon 

Delhi       

Kamal 

Ambala 

Simla      

Kangra 

Hoehiapur 
JuUundur 
Lodhiana 
Feroaepore 

Slalkot 

OaJranwaJa 
Hootflomory 

Lahora 

Amritoar 

Onrdaspur 

Oajrat 

Shapor 

Jbelnrn 

Kawalpindi 

Atfea<A 

Mianwali 

Multan 

ibang      

Dera  Qbasi  Khan 
MnaUEargarh  .. 

21909 


781,717 
030,672 

74e;ao8 

686,988 
883.29 
7»,260 

764,441 
989,783 
904307 
678.«)7 
983,206 

880,577 

467.706 

1,146,030 

1,023,438 

936,784 

750,548 

634,269 

498.176 

617,761 

460397 

424,588 

6B7360 

1,008366 

405,666 


3380 

6,189 

7302 

1314 

3351 

23366 

7 

25 

31319 

48,022 

41340 

14366 

29,836 

28.068 

1.070 

26,333 

24380 

46,060 

33332 

45310 

13309 

1,061 

27 

4 

141 

4360 

76 


3330 
4,496 
7J70 

2336 
2032 
3 
15 
2834^ 
32308 
33367 

ioai6 

23,463 

27303 

403 

26,734 

22,438 

80,933 

29330 

37378 

11,066 

774 

23 

3 

112 

3349 

63 


4*58 

8'23 

10*59 

1*91 

3*79 

30'86 

0'20 

0*03 

31*64 

5310 

62*31 

15*96 

27*86 

31*61 

216 

23*88 

2414 

49*16 

44*28 

86*81 

27*12 

2*03 

0*06 

0*01 

0*20 

4-66 

0*16 


3'88 

7-13 

9*61 

1*41 

2*64 

26'66 

0*06 

0*02 

28*63 

35*40 

60*46 

10*86 

21*80 

30*98 

0*81 

22*46 

21*96 

42*63 

39*74 

71*11 

22-21 

1*40 

0*06 

0*01 

0*16 

3'3( 

0*U 


84*6 

86*6 

90*7 

78*5 

60*7 

86*0 

489 

60*9 

90*6 

66*7 

81*0 

68*1 

78*6 

98-3 

87*7 

98*1 

90*9 

86*7 

80*8 

81*9 

81*9 

73T6 

86*8 

76*0 

79*4 

73*6 

69*7 


Q  « 
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pp.  A,  No.V 
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Table  showing  incidence  of  Plagae  on  the  Native  States  of  the 
Punjaub  during  1904. 


Popula- 
tion, 
Census  of 
190L 


Flagrne. 


Attacks.!  Deaths. 


Plague 
attack 
rate 
perUOOO 
of  the 
popula- 
tion. 


Xative  States. 

Patiala 1,608,602 

Kapurthala  314361 

Malerkotia  77,506 

Thind      288,003 

Kalsia 67,181 

Faridkot ;        124,912 

Nabha 297,949 

Dujana 24,174 

Other    Natire    States    and  1^)1,279 

Oantonments.  I 


Total  for   British  Districts  '    24,764,787 
a{id  Native  States. 


23,522 

21,006 

9,713 

6.691 

6.004 

4346 

2.720 

2,088 

2,084 

1.476 

312 

133 

2,921 

2,608 

31 

26 

— 

— 

481,412 

402.960 
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1473 

30*90 

64*56 

9-66 

31*02 

2*50 

9*80 

1*28 


13*21 

21*29 

64*78 

7-23 

21*97 

106 

8*40 

1*(» 


19*45 


16*28 


CaM 

mortahty 

per 

cent 


88*7 
68*9 
84*9 
74*9 
70-8 
426 
«5*7 
80*6 


83*7 


Some  amount  of  preventive  inoculation  with  HafiFkine*8 
prophylactic  was  carried  out,  49,107  inoculations  having  been 
performed  in  the  British  districts  and  6,277  in  the  Native  States,  a 
total  of  .')5,I584:  for  the  year.  Of  these  persons  2,366  were  attacked 
by  plague  and  1,671  died.  It  is,  however,  asserted  that  these  figures, 
like  the  other  plague  statistics  in  the  Punjaub,  are  imperfect,  and 
that  conclusions  drawn  from  them  are  not  to  be  depended  upon. 
Attempts  are  being  made  to  place  the  returns  of  plague  sickness 
and  death  upon  a  more  correct  basis,  but  difficulty  is  met  with  in 
getting  precise  data  from  native  reporters  or  officials. 

In  the  Annual  Report  of  the  Sanitary  Commissioner  of  the 
Punjaub  for  1904,*  it  is  stated  ihat  in  a  very  large  proportion  of 
infected  towns  and  villages  rats  were  found  dying  or  dead  before 
the  occurrence  of  human  infection,  and  that  in  addition  to  rats, 
such  animals  as  cats,  dogs,  squirrels,  and  monkeys  also  suffered 
from  plague  during  the  prevalence  of  the  disease.  Infection  is 
generally  stated  to  have  been  conveyed  by  human  agency  or  by 
clothing,  as  well  as  by  means  of  rats.  Most  of  the  plague  medical 
officers  said  that  the  disease  raged  with  greatest  virulence  in 
filthy  villages  and  amongst  filthy  people. 


•  Report  on  the  Sanitary  Administration  of  the  Punjaub  for  the  year   1904,   by 
Licni-Golonel  C.  J.  Bamber,  LM.8.,  Sanitary  Oommtssioner  ;  Lahore,  1906i 
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The  table  below  shows  the  progress  and  spread  of  plague  in  the  -^^p-  ^o-  w 
Punjanb  from  1897  to  1904  :—  Proffiw  and 

Diffa^on  of 
Plague 

throa^hoQt    . 
the  World      • 
darloff  |y04 : 
by  Dr.  Bruce 
Lo«r. 


Plagae. 

1697. 

1808. 

1899. 

1900. 

1901. 

1903. 

1903. 

1904. 

AtteckB 

DMhs         ..       .. 

303 
176 

3.136 
3^19 

406 
256 

883 
601 

.31.607 
18377 

308.417 
331.766 

34U11 
310.617 

481,413 
403.90 

OMe  mortality,  per 
oenl 

67*9 

64*4 

82-6 

68-9 

60'9 

71*9 

617 

83-7 

1 

In  1904  the  deaths  from  plague  in  the  Panjanb  constituted  no 
less  than  two-fifths  of  the  total  mortality  from  all  causes. 


Central   Provinces. 

(Population    1901,  14,627,045.) 

The  amount  of  plague  in  the  Central  Provinces  including  the 
Native  States  during  1904  was  much  the  same  as  in  the  previous 
year,  rather  more  attacks  but  fewer  deaths  being  notified ;  the 
number  of  cases  and  deaths  in  1904  being  respectively  49,001 
and  42,967,  as  against  47,526  cases  and  44,616  deaths  in  1903. 

The  progress  year  by  year  of  plague  in  the  Central  Provinces, 
as  shown  by  the  deaths  registered  from  this  cause,  has  been  as 
follows : — 


Oentnl  Provinow. 

1897.:  1898. 

1899. 

1900.  i  1901. 

1902. 

1903. 

1904. 

Deaths  from  pltLgne 

1 
11          131 

1 

584 

607 

9 

188 

44,616 

42,967 

The  distribution  of  the  plague  attacks  and  deaths  month  by 
month  during  1904  is  shown  below  in  tabular  form,  the  chief 
incidence  of  the  disease  being  during  the  first  four  months  of 
the  year : — 
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The  case  mortality  was  87*4  per  cent. 
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Burma. 

Only  three  plague  attacks  were  reported  in  Burma  during  1904, 
all  of  them  fatal  und  all  of  them  ship-borne  cases  connected  with 
the  port  of  Rangoon,  viz. : — 

(1)  A  passenger  who  arrived  on  February  18th  on  boanl  the 

BS.  Bihara  from  Calcutta.  He  was  found  ill  on  boanl 
at  the  medical  inspection,  and  was  removed  to  the 
observation  camp  on  shore,  where  he  died  two  days 
later,  the  diagnosis  of  plague  having  been  bacterio- 
logically  confirmed. 

(2)  A  native  fireman  on  board  the  ss.  Bangulay  which  arrived 

from  Calcutta  on  April  27th.  The  man  became  ill  on 
the  voyage  and  died  just  before  reaching  port. 

(3)  A  Goanese,  one  of  the  crew  of  the  ss.  Twingone^  was 

found  in  a  moribund  condition  on  arrival  of  this  ship 
on  December  9th,  and  died  during  medical  inspec- 
tion of  the  vessel.  Owing  to  rapid  putre^tion  of 
material  from  this  man's  body  the  bacterioecopic 
examination  was  unsatisfactory. 

A  fourth  ship,  the  ss.  Haddon  Hall,  had  a  death  on  board  from 
suspected  plague,  the  person  being  buried  at  sea  on  November  3rd, 
during  the  voyage  from  Bombay  to  Rangoon. 


(yBNTRAL  India. 

(Population  8,628,781.) 

During  1904,  in  Central  Iniia,  38,105  plague  attacks  were 
notified  and  26,545  deaths,  as  compared  with  33,162  cases  and 
21,169  deaths  in  1903.  The  distribution  of  the  plague  deaths, 
month  by  month,  throughout  1904  in  Central  India  is  shown  in 
the  table  below. 
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Rajputana. 

(Population  9,723,301.) 

In  Rajputana,  including  Ajmer  Merwara,  there  were  reportc 
21,115  cases  and  19,426  deaths  from  plague  during  1904.     TJ 
large8i[  number  of  cases  and  deaths  occurred  in  the  months 
March  and  April,  though  the  disease  persisted  throughout  t 
whole  year,  the  month  of  June  yielding  the  smallest  number 
attacks. 
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Mysore.  APF.A^aw. 

(Population  5,539,399.)  g^«  ^ 

thrqnhoal 


Plague  continued  to  be  epidemic  in  the  state  of  Mysore  during  J^^jJJi . 
1904,  the  rei)orted  attacks  numbering  some  32,949  and  the  deaths  byDr.Bnwl 
24,196,  as  compared  with  29,405  cases  with  22,291  deaths  in  1903.  ^'^• 
Of  the  24,196  deaths  in  1904,  2,574  were  referred  to  the  Bangalore 
Civil  and  Military  station. 


Hyderabad. 

In  the  state  of  Hyderabad  31,374  plague  attacks  were  reported 
in  1904,  35,596  proving  fatal  ;  the  greatest  number  of  cases  and 
deaths  being  notified  during  the  first  three  months  of  the  year. 


Kashmir. 

(Population  2,905,57«.) 

During  the  year  under  review  11,400  plague  attacks  were 
reported  in  Kashmir,  including  the  Jammu  State,  and  of  these 
8,691  proved  fatal,  the  largest  number  of  cases  and  deaths  being 
certified  during  the  months  of  March  and  April. 

As  regards  the  rest  of  India,  it  may  be  mentioned  that  52  plague 
cases  and  25  deaths  were  reported  from  Coorg ;  27  cases  and 
25  deaths  from  Baluchistan  ;  six  cases  and  one  death  from  the 
North  West  Frontier. 

It  may  be  mentioned  that  Assam,  with  a  population  of  over  six 
millions,  remained  quite  free  from  plague  during  1904. 

PERSIA. 

In  the  seaport  town  of  Linga  (or  Ldnjah),  situated  on  the  shores 
of  the  Persian  CJulf  and  in  the  province  of  Laristan,  plague  broke 
out  in  April,  and  up  to  the  beginning  of  June  had  caused  125 
deaths.  Linga  lies  on  the  mainland  not  far  west  from  the  island 
of  Kishm  in  the  straits  of  Ormuz.  It  is  a  centre  of  the  pearl 
fishing  industry,  and  many  Indian  merchants  and  their  repre- 
sentatives go  there  in  connection  with  this  business.  In  all  proba- 
bility the  infection  was  brought  by  these  persons  to  Linga.  The 
ooUMreak  oaosed  considerable  panic,  and  a  number  of  the  inhabi- 
tants fled  from  the  town  to  the  mountains  to  escape  the  infection. 
The  information  obtainable  as  to  the  epidemic  is  somewhat  scanty. 

SIAM. 

Bangkok. — In  December  plague  appeared  at  Bangkok,  the 
capital  df  Sikm,  among  some  Indian  traders  who  were  livihg  on 
the  westerh  bank  of  the  Meham,  on  which  river  the  city  lies.    It 
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is  said  that  this  was  the  first  appearance  of  plague  in  Bangkok 
since  1782.  The  population  of  the  city  is  estimated  at  over 
500,000,  of  which  220,000  are  Chinese.  But  contrary  to  expecta- 
tion, plague  did  not  on  this  occasion  spread,  for  up  to  January  3rd, 
1905,  only  11  deaths  from  the  disease  had  been  certified. 

Puket  or  Tonka^  on  the  western  coast  of  the  Malay  Peninsula,  Iq 
Siamese  territory,  was  invaded  by  plague  in  April,  18  cases  being 
notified,  of  which  12  proved  fatal.  But  no  information  as  to  the 
source  of  the  disease  has  been  forthcoming. 


STRAITS    SETTLEMENTS. 

Singapore, — Early  in  September  several  cases  of  plague,  all 
fatal,  were  reported  in  Singapore,  but  their  source  was  not  traced. 
At  the  beginning  of  October  a  single  isolated  case  came  under 
observation.  In  November  some  scattered  cases  were  notified, 
2  of  them  having  occurred  among  native  passengers  on  board  the 
coasting  steamer  Kistna  while  in  the  harbour.  In  the  month  of 
December  6  cases  were  reported,  making  a  total  of  20  cases 
of  plague,  all  fatal,  in  Singapore  during  1904.  In  the  first  half  of 
January,  1905,  4  more  cases  came  under  notice,  but  there  was  no 
epidemic. 

No  other  plague  cases  came  under  observation  in  any  part  of 
the  Straits  Settlements  during  1904. 


THE    PHILIPPINE    ISLANDS. 


There  was  comparatively  little  plague  in  the  Philippines  during 
1904 ;  only  t)5  cases,  55  of  them  fatal,  were  reported  in  Manila ; 
in  addition  some  6  fatal  cases  occurred  in  Cebu  ;  and  a  single  case 
at  Calbayog  in  the  island  of  Samar. 

The  Manila  cases  were  distributed  throughout  the  year  as 
follows  : — 
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Hong  Kong. — Plague  was  less  prevalent  in  Hong  Kong  during 
1904  than  in  the  previous  year,  only  510  reported  cases  and  495 
deaths  (a  case  mortality  of  97  per  cent.)  having  come  under 
observation,  as  compared  with  1,415  cases  and  985  deaths  in  1903. 
Of  the  total  510  cases  507  were  Chinese  and  3  Indians,  and  of  the 
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deaths  492  were  Chinese  and  3  Indians.    The  attacks  and  deaths  ^^^«  ^^^  ^ 
were  disi 
table  : — 


were  distribnted  thronghont  the  year  as  shown  in  the  subjoined  ProgreMane 


mu 

t 
1 

1 

1 

< 

I 

J— 

1 

1 

1 

Total. 

Reported  pla^eattackH 



, 

4 

40 

135 

IW 

M 

U 

10 

^^ 

B 

S 

510 

fc              ^       deaths 

— 

3 

2 

^ 

]ia 

17S 

121 

17 

10 

— ■ 

f> 

5 

4$(n 

Hong  Kong. 

ISHS. 

1899 

190u. 

19ei. 

1902. 

1903. 

1904. 

Percentage  of  plague  corpses 
f oond  in  tht  streetA  to  total 
plagne  deaths. 

231 

24-2 

29-6 

19-7 

34-6 

31-7 

24-8 

In  a  recent  report*  by  Dr.  W.  W.  Pearse,  the  Acting  Medical 
Officer  of  Health  for  the  Colony,  the  modes  of  transmission  of 
this  disease  are  discussed  The  usual  channels  of  infection  are 
given  as  three,  viz.  : — (1)  Through  the  skin ;  {Z)  through  the 
alimentary  canal ;  and  (3)  through  the  respiratory  tract.  Dr. 
Pearse,  while  giving  support  to  the  first  named  as  the  usual 
channel  of  infection  at  Hong  Kong  (except  in  primary  pneumonic 
plague,  where  the  third  is  the  usual  channel),  takee  the  opportunity 
of  stating  his  dissent  from  the  views  and  conclusions  of  Professor 
Simpson  as  set  forth  in  his  official  report,t  which  views  are  sup- 
ported by  Dr.  Hunter,  the  Hong  Kong  bacteriologist.  Professor 
Simpson  attaches  considerable  importance  to  the  spread  of  plague 
by  means  of  food,  and  to  the  prevalence  of  plague  among  certain 
domestic  animals  not  usually  believed  to  sufiler  from  the  disease. 

This  matter  has  also  been  investigated  in  India  by  Colonel 
Bannerman,  I.M.S.,  since  Professor  Simpson's  report  was  pub- 
lishedy  experiments  being  undertaken  to  ascertain  whether  the 
common  domestic  animals  of  India  are  affected  by  plague.  The 
result  has  been  to  throw  some  doubt  on  the  conclusions  arrived  at 
by  Professor  Simpson.  This  difference  of  opinion  has  been 
regarded  as  of  such  importance  that  the  Secretary  of  State  for 
India  has  requested  the  Joint  Committee  of  the  Lister  Institute 

*  Beport  of  the  Acting  Medical  Officer  of  Health  on  the  epidemic  of  plague  in  the 
•Oolooy  of  Hoog  Kong  during  the  year  19(H. 

t  Beport  on  the  causes  and  oAntinuance  of  plague  in  Hong  Kong,  by  Professor  W.  J. 
8impB0tt,M.l>..FJLaP. 
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The  plague  prevalence  in  Hong  Kong  began  in  February  and 
reached  its  height  in  June,  following  much  the  same  course  as  in 
previous  years.  Of  the  total  cases,  123  were  discovered  after  death, 
making  a  proportion  of  24*8  per  cent,  of  the  plague  deaths.  As 
compared  with  the  two  previous  years  this  is  an  improvement,  as 
may  be  seen  in  the  following  table  :— 
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and  the  Royal  Society,  which  is  anperrising  the  recent  Plagne 
Research  Expedition  to  India,  to  caase  the  question  at  issue  to  be 
re-investigated  in  India  by  the  Expedition. 

It  is  not  unlikely  that  plague  infection  may  be,  under  certain 
conditions,  conveyed  to  man  by  means  of  articles  of  food  ;  but 
whether  this  occnris  under  the  ordinary  conditions  of  life  in  India 
or  China  remains  to  be  ]»roved.  It  maybe  anticipated  that  the 
above-mentioned  re-investigation  of  the  subject  by  experts  will 
set  the  matter  at  rest. 

Cantan^  Fats?ian,  Foot^lunVy  Hotuim,  and  Atnoy  were  all  visited 
by  plague  during  1904,  but  as  in  former  years  definite  details  of 
these  outbreaks  are  not  forthcoming. 

In  Swatow  and  district  plague  prevailed  from  April  to  Augusc  ; 
the  disease  was  specially  rife  in  Chao-Yang,  which  lies  9  or  10 
miles  from  Swatow.  It  is  said  that  for  some  time  during  the 
epidemic  at  least  80  persons  daily  died  here  from  the  disease. 
Other  places  invaded  in  the  vicinity  of  Chao-Yang  were  Tathanpan, 
Haimen,  Cinpo,  Fi  Kia,  and  Tung  Ki-on. 

Kwang'Tcheoii'Wmn,—\n  this  territory,  which  is  situated  on 
the  peninsula  of  Lei-Tcheou,  directly  north  of  the  Island  of 
Hainan,  and  which  is  at  present  leased  by  China  to  France  and 
attached  to  the  Tonkin  Administration,  plague  broke  out  in  April 
and  did  not  subside  till  September.  No  fewer  than  4,677  deaths 
were  ascribed  to  plague  during  that  period.  No  Europeans  were 
attacked. 


JAPAN. 


There  was  no  epidemic  of  plague  in  Japan  proper,  and,  with 
the  exception  of  Formosa,  plague  in  these  islands  was  limited  to 
imported  cases  on  board  ships. 

Kobe  (population  200,000). — A  single  fatal  case  of  pneumonic 
plague  in  the  person  of  a  Chinese  steerage  passenger  was 
discovered  at  Kobe,  on  board  the  s.s.  Korea  from  Hong  Kong 
and  Shanghai,  on  May  3l8t,  1904.  The  diagnosis  was  confirmed 
bacterioscopically.  The  usual  precautionary  measures  were  carried 
out,  and  no  extension  of  the  disease  took  place.  None  of  the 
reports  publiished  refer  to  the  infection  of  ship  rats.  Presumably 
they  had  not  suffered  from  plague. 

Mnji. — Three  cases  of  plague  were  reported  on  board  the 
s.s.  Sealda  at  Moji  between  October  31st  and  November  Hrd.  The 
vessel  had  left  Rangoon  in  September,  touching  at  Singapore  and 
Hong  Kong  on  the  voyage  to  Japan.  The  cargo  consisted  of  rice 
and  cotton,  part  of  which  was  landed  at  Yokohama  before  the 
vessel  went  on  to  Moji.  All  three  cases  proved  &tal.  Jtwas 
believed  that  the  infection  had  in  some  way  been  received  a^ 
Hong  Kong.  No  mention  is  made  in  any  of  the  reports  published 
as  to  this  outbreak  on  board  the  SecUda  with  regard  to  the 
occurrence  of  plague  among  the  rats  on  the  vessel.  It  is  inferred 
that  there  was  no  infection  of  the  rodents  on  board. 
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Tokio  (population  about  1,500,000).— Early  in  June  two  plague  app.a,No.17 
infected  rats  were  found  in  Tokio.    The  local  presB  asserted  that  ProcrreMand 
the  infection   of  these  rats  had   been  derived  from  a  cargo  of  p^^^**®' 
beans  which  had  been  shipped  at  Niuchwang  and  which  had  been  throMhcmt 
carried  to  Hong  Kong  before  being  conveyed  to  Japan.     In  some  duiiiigiflD*; 
ports  in  the   Far  East,  Hong  Kong   is  designated   '*the   plague 
•  listribution  centre  of  the   worJd,"   and   any   plague   diificult  to 
account  for  is  readily  attributed  to  that  port.     Seemingly  there 
was  no  extension  of  rat  plague  in  Tokio  during  1904. 

Formosa  (estimated  population  2,797,543). — During  1904  there 
were  reported  in  the  Island  of  Formosa  4,449  plague  cases  and 
3,348  deoths.  These  were  distributed  throughout  the  year  as 
shown  in  the  tabular  statement  below  : — 
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The  case  mortality  was  75*2  per  cent. 

The  chief  localities  invaded  were  Kagi,  Tainan,  Ensoiko, 
Taihoku,  and  in  a  less  degree  Keelung  Shinchiku  and  Taipeh. 

Plague  has  persisted  in  Formosa  since  1896,  but  in  that  and  in 
the  two  following  years  the  amount  was  not  great.  In  1899, 
however,  the  disease  began  to  assume  more  epidemic  proportions, 
and  from  that  year  to  1904  plague  has  continued  to  prevail  in 
Formosa  in  varying  amount. 

The  following  table  shows  the  number  of  plague  attacks  and 
deaths  in  Formosa  year  by  year  from  1896  to  1904  inclusive  : — 
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HAWAIIAN  ISLANDS. 

There  was  no  plague  epidemic  in  the  Hawaiian  Islands  during 
1904,  but-  sporadic  cases,  10  in  number,  eight  of  them  fatal,  were 
reported  in  Honolulu,  disposed  throughout  the  year,  viz.  :— Two 
cases,  one  fatal,  in  January ;  one  fatal  case  in  May  ;  two  cases, 
one  Aitaly  in  June  ;  two  in  August,  both  fatal  ;  one  in  Novejnber  ; 
and  two  in  December. 
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pp.  A^'o.  17.       Two  other  fatal  cases  occurred  in  other  places  in  these  islands, 
and      ^2.,  one  at  Hilo  in  August  and  one  in  September  at  Kohala. 
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Sydney, — Sporadic  cases  of  plague  were  reported  during  190i 
in  Sydney,  amounting  altogether  to  some  12  attacks,  six  of  which 
proved  fatal.  The  first  of  these  cases  was  reported  on  March  10th, 
there  having  been  no  previous  recognised  case  since  July,  190H. 
Early  in  March,  about  the  6th  or  8th,  1904,  one  mouse  and  one 
rat  were  discovered  to  be  infected  by  plague,  and  during  the  next 
few  days  other  infected  rodents  were  found.  Prior  to  this  no 
plague  infected  rodents  bad  been  discovered  since  August,  1903, 
though  a  considerable  number  of  rats  and  mice,  about  600 
weekly,  had  l>een  examined  in  the  Bacteriological  Laboratory  at 
Sydney.  Under  these  circumstances  the  local  official  opinion  was 
that  the  infection  had  been  re-introduced  from  Queensland  by 
means  of  rats.  In  April  two  more  human  cases  were  notified,  and 
in  May  four  others.  One  of  these  latter  persons  was  a  member  of 
the  cleansing  stafi^  of  the  municipality.  After  this  two  fatal  cases 
occurred  in  June.  No  more  cases  were  reported  till  the  beginning 
of  August,  when  a  single  fatal  case  came  under  observation.  At 
Maryfield,  one  of  the  suburbs,  in  a  house  situated  about  six  miles 
from  the  centre  of  Sydney,  two  cases  of  plague  were  reported 
early  in  September,  one  of  the  victims  being  a  coachman  and  the 
other  a  housekeeper  in  the  same  service.  It  was  believed  that 
plague  infection  had  been  brought  to  Maryfield  from  Sydney  by 
means  of  fodder.  It  is  stated  that  dead  rats  had  been  found  in 
the  stable  and  also  in  the  house  where  these  two  persons  were 
employed. 

The  last  infected  rat  found  in  Sydney  and  district  during  1904 
was  on  October  11th,  and  the  two  suburban  cases  above  referred 
to  were  the  last  of  those  met  with  in  1904,  though  early  in  19U5 
there  was  a  fresh  appearance  of  the  disease  after  a  three  months* 
interval  of  apparent  freedom  from  infection. 

Queensland. 

Brisbane  (population  1^5,500).— From  October,  1903,  to 
February  9th,  11)04,  no  human  plague  cases  were  reported 
in  Brisbane,  but  on  February  9th  a  case  was  notified,  followed 
by  six  others  during  the  same  month.  No  cases  were  recognised 
in  March,  but  seven  were  certified  in  April  and  12  in  May. 
The  number  of  attacks  fell  to  three  in  June,  one  in  July, 
followed  by  four  in  August  and  one  in  September,  making  a 
total  of  30  cases,  eight  of  which  proved  fatal. 

It  is  stated  that  as  in  former  years  plague  in  rats  preceded  and 
accompanied  the  cases  of  plague  in  man.  In  1903  the  last  rodent 
infected  by  plague  was  found  on  September  2Sth,  and  from  that 
date  to  January  8th  though  many  rats  and  mice  were  examined 
none  were  discovered  infected  till  the  last-named  date. 
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From  an  official  report  by  Dr.  Burnett  Ham,  CommiBsioner  of 
Public  Health  for  Queensland,  the  following  figures,  for  the  year 
1904,  are  taken  : — Rats  destroyed,  46,056  ;  mice,  27,948  ;  examined 
in  the  Bacteriological  Laboratory,  25,653  (of  which  4,922  were 
mice)  ;  found  infected  by  plague,  404  (401  rats  and  3  mice).  The 
last  infected  animal  was  referred  to  the  week  ended  October  8th. 

In  addition  to  the  examination  of  rats  at  the  Bicteriological 
Institute,  material  from  64  persons  suspected  to  be  suflFering  from 
plague  was  examined  during  the  first  half  of  1904,  the  result 
in  20  instances  being  reported  as  positive.  The  investigation 
included  in  every  case  microscopical  tests,  making  of  cultures, 
and  inoculation  of  animals. 

Cairns  (population  3,467).— At  Cairns  two  plague  attacks,  both 
fatal,  came  under  observation  in  the  early  part  of  1904,  viz.,  one 
case  in  February  and  another  in  March,  but  there  was  no 
subsequent  developments  of  the  disease. 

Ipswich  (population  15,246). — A  single  fatal  case  of  plague  was 
recorded  at  Ipswich  during  the  month  of  June.  It  is  stated  that 
two  infected  rats  were  found  near  the  premises  in  which  the 
person  attacked  had  been  spending  his  time  for  a  week  prior  to 
his  illness.  During  July  and  August  a  few  plague  infected  rats 
were  found  at  Ipswich,  but  after  this  no  disease  of  the  nature  of 
plague  was  found  in  man  or  animal  up  to  the  end  of  the  year. 

Maryborough  (population  12,000). — Early  in  June,  1904,  a  fatal 
case  of  plague  in  the  person  of  a  Chinaman,  a  cook  at  a  hotel, 
occurred  at  Maryborough,  a  town  situated  180  miles  north  of 
Brisbane.  In  the  following  week  a  second  case,  ending  in 
recovery,  was  reported  ;  after  this  there  was  no  further  occurrence 
of  the  disease  during  the  year.  A  number  of  rats  were  killed,  but 
it  is  said  that  none  were  found  infected. 

Plague,  alleged  to  have  been  imported  from  Sydney,  appeared 
in  Queensland  first  in  1900,  and  since  then  the  disease  has 
reappeared  each  year  up  to  the  end  of  1901.  The  appended  table 
shows  the  number  of  plague  cases  and  deaths  reported  year  by 
year  from  1900  to  1904  inclusive.*  Of  the  total  327  cases  and  131 
deaths  which  have  been  recorded  in  Queensland  during  that 
period  (five  years)  no  fewer  than  225  cases  and  81  attacks  have 
been  referred  to  Brisbane  : — 
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*  Piagae  appeared  in  Qneentland  also  daring  1906L 
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Western  Australia. 

Perth. — In  July,  1904,  three  cases  of  plague,  one  fatal,  were 
reported  at  Perth.  During  August  a  single  non-fatal  case  was 
certified,  making  a  total  of  four  cases  and  one  death  from  plague 
at  Perth  during  the  year. 

No  infected  rodents  had  been  discovered  at  Perth  from 
March  20th  up  to  July  30th,  1904,  when  a  single  plague  infected 
rat  was  found.  There  was  no  extension  of  the  disease  during  the 
rest  of  the  year. 

Fremantle, — On  August  26th  a  single  case  of  plague  uas 
reported  at  Fremantle,  but  there  was  no  spread  of  the  infection. 
Careful  examination  of  rodents  for  some  weeks  failed  to  find  any 
traces  of  plague  in  them. 

Western  Australia  was  otficiallv  declared  free  from  plague  on 
October  10th,  1904. 

NEW  ZEALAND. 

During  April,  1904,  two  cases  of  plague  occurred  at  Auckland, 
one  of  them  proving  fatal.  Several  other  cases  of  illness  suopected 
as  plague  were  also  reported,  but  no  epidemic  supervened*  Plague 
infection  was  probably  imported  from  Sydney,  no  recognised  case 
having  occurred  in  New  Zealand  since  June,  1903.  In  each  of 
the  two  bacterioscopically  confirmed  cases  of  plague  at  Auckland 
it  is  asserted  that  the  patient  prior  to  his  illness  had  handled 
dead  rats,  but  it  is  not  definitely  known  that  any  of  these  animals 
had  died  of  plague.  After  the  two  cases  of  human  plague  had 
occurred,  systematic  examination  of  rats  found  dead  was  instituted, 
and  some  232  rats  were  bacterioscopically  examined.  Though  the 
appearances  in  many  of  these  were  suspicious  of  plague,  only 
one  rat  was  definitely  proved  to  have  died  of  that  disease.*  At 
Wanganui,  in  the  Wellington  district,  an  outbreak  of  fotal  disease 
among  rats  was  observed,  but  upon  careful  investigation  this 
was  found  not  to  be  of  the  nature  of  plague. 

SOUTH    AMERICA. 

Brazil. 

Port  Alegre  (capital  of  the  State  of  Rio  Grand  do  Sul)  was 
invaded  by  plague  towards  the  end  of  1903,  and  the  disease 
continued  during  the  first  four  months  of  19U4,  viz. :  17  cases 
reported  in  January,  33  in  February,  20  in  March,  and  4  in  April, 
a  total  of  74  cases  notified.  But  this  is  believed  not  to  represent 
the  full  incidence  of  the  disease,  for  there  was  a  considerable 
divergence  of  local  medical  opinion  at  first  regarding  the  nature 
of  the  prevailing  malady,  nome  classing  it  as  "  malignant  typhus," 
others  as  "ataxic  fever,"  and  the  like.  On  April  22nd  plague 
was  reported  as  extinct.     It    is    stated    that  cases    in  hospital 


*  Repori  of  the  DUtriot  Health  Officer  for  AuoklAod ;  appended  to  the  AiiiiiiaI  BfliMTt 
for  ltf04  of  Dr.  Malcolm  Mason,  Ohief  Health  Officer  for  the  Oolony  of  New  Zealand. 
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were  regularly  treated  by  injectionB  of  Yersin'fl  serum,  and  in 
the  latter  part  of  the  prevalence  the  mortality,  it  is  said,  was 
markedly  diminished  by  this  method  of  treatment. 

Rio  de  Janeiro, — Plague  has  persisted  at  Rio  ^le  Janeiro  since 
early  in  1900,  and  the  disease  continued  to  occur  throughout  the 
whole  of  1904.  The  following  table  shows  the  reported  cases  and 
deaths  at  Rio  de  Janeiro  from  plague,  together  with  the  case  mor- 
tality, in  each  of  the  Jast  five  years,  viz.,  1900  to  1904  inclusive  : — 
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292  1,361 


42-8 


44-4 


Notwithstanding  the  persistent  presence  of  plague  in  Rio  de 
Janeiro  for  the  last  five  years,  there  were  found  many  persons, 
foreigners  as  well  as  Brazilians,  who  continued  to  deny  that  plague 
has  been  present  in  the  city.  This  sentiment  largely  pervaded 
the  merchants  and  the  shipping:  class,  who  scofifed  at  the  idea  of  a 
plagne  epidemic,  and  regarded  all  the  precautions  imposed  upon 
TesBels  and  passengers  in  the  port  as  an  unnecessary  interference 
with  trade,  organised  for  selfish  ])urposes  by  interested  officials. 
It  was  especially  urged  that  the  announcement  of  the  existence  of  an 
epidemic  was  made  with  a  view  to  find  employment  for  a  number 
young  medical  men,  and  to  create  work  for  some  medical  students 
as  sanitary  inspectors*  as  well  as  to  increase  the  municipal  revenues 
by  fees  for  disinfection.  It  is,  however,  needless  to  refute  these 
aUegations.  On  the  authority  of  the  United  States  official  medical 
representative  at  Rio  de  Janeiro,  it  is  stated  that  at  no  previous 
time  has  the  sanitary  staff  of  the  city  been  so  skilled  and 
efficient  as  at  present,  and  that  the  verification  of  the  diagnosis 
of  plagne  is  carried  out  with  the  greatest  care  and  scientific 
thoroughness. 

Notification  of  plague  is  compulsory  in  Rio  de  Janeiro  under 
a  heavy  penalty.  As  soon  as  a  case  was  notified  the  house  was 
visited  by  a  member  of  the  sanitary  staff  ;  if  the  clinical  symptoms 
pointed  to  plague,  the  case  was  at  once  isolated  as  far  as  possible 
at  home  till  a  bacterioscopic  examination  had  been  inade  of 
material  from  the  patient.  If  the  result  of  this  was  positive,  he 
received  a  full  injection  of  anti-plague  serum,  and  was  imme- 
diately removed  to  the  isolation  hospital ;  the  contacts  at  the 
hoQBe  were  also  inoculated  with  the  serum  for  prophylactic 
porpoaes.  The  house  was  carefully  disinfected,  as  also  infected 
articleB. 

It  is  nnderstood  that  no  patient  was  removed  to  hospital  unless 
the  diagnosis  of  plague  had  been  bacterioscopically  confirmed. 


260 


pp.  A,  No.  17. 

toffranand 
^iinuion  of 
lagne 
iruuffhoat 
le  World 
orioff  1901 : 
7  Dr.  Bmoe 
ow. 


The  general  measnres  employed  in  repression  of  plague 
comprised  steps  for  destruction  of  rats  and  disinfection  of  the 
sewers. 

It  is  asserted  that  in  Rio  de  Janeiro  plague  prevails  during  the 
cool  weather,  when  there  is  much  crowding  of  the  population 
indoors,  and  that  the  disease  diminishes  during  the  hot  season, 
when  the  poorer  people  live  and  sleep  much  out  of  doors. 

The  plague  epidemic  of  1904  extended  into  the  early  months 
of  1905,  and  a  widespread  prevalence  of  small-pox  added  to  the 
difficulties  of  the  officials.* 

Nictheroy  (or  Nitherohy),  a  town  in  the  State  of  Rio  de  Janeiro, 
had  a  limited  outbreak  of  plague  in  1904,  resulting  in  16  deaths  ; 
no  general  epidemic  followed. 

State  of  Sao  Paulo  (population  2,568,779).  In  this  State  a 
number  of  small  outbreaks  of  plague  occurred  during  1904,  but 
none  of  them  attained  any  marked  proportions.  In  the  town  of 
Sao  Paulo,  six  fatal  oases  occurred  during  the  year  ;  in  Santos  four 
deaths  ;  in  Tauhate,  on  the  railway  route  from  Rio  de  Janeiro  to 
Sao  Paulo  City,  three  deaths  ;  in  Pindamonhangaha^  five  ;  and  in 
Guaratinguetay  nine.  Both  of  the  last  named  are  small  towns  on 
the  railway  route  from  Rio  de  Janeiro,  from  which  city  doubtless 
the  infection  was  brought. 

Baliia^  or  San  Salvador,  is  a  city  and  seaport  in  the  province  of 
Bahia,  and  lies  some  800  miles  N.N.E.  of  Rio  de  Janeiro.  Its 
present  population  is  estimated  at  265,000.  Plague  broke  oat  here 
early  in  July  1904,  and  during  each  month  up  to  December  cases 
and  deaths  were  reported.  In  all  207  attacks,  141  fatal,  came 
under  official  notice,  a  case  mortality  of  68*1  per  cent.  The 
progress  of  the  outbreak  here  is  shown  in  the  table  below. 


Plague  at  Bahia. 
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58 

22 

20 

20 
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The  disease  first  shewed  itself  in  the  squalid  and  ill  kept  part 
of  the  town,  spreading  gradually  to  the  better  class  portion  known 
as  the  upper  city.  Of  the  207  cases,  49  were  whites,  59  were 
"  negros,"  while  99  were  of  mixed  blood.  In  a  mixed  population 
like  that  of  Bahia,  the  measures  employed  by  the  sanitary 
authority  found  little  favour,  and,  as  in  India,  the  compulsory 
removal  of  the  sick  to  hospital  was  bitterly  resented  by  the 
relations  and  friends.  Occasionally  armed  resistance  followed, 
and  in  at  least  one  instance  firearms  were  used,  and  police  officers 


*  No  fewer  than  8,566  persons  died  from  small-pox  in  Biode  Janeiro  during  1904. 
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were  wounded  in  the  fray.    To  make  matters  worse,  coincidently  app.  a.  No.  i 
with  the  plague  outbreak,  smallpox  also  became  epidemic.    A  Proffre«and 
considerable  number,  but  not    all,  of  the  plague  attacks  were  p,J5^°"°' 
bacterioscopically  confirmed.     Some   use    of    anti-plague  serum  throu^out 
inoculation  was  made  during  the  height  of  the  epidemic.    Con-  diuioff  19M  : 
cealment  of  cases  helped  to  spread  the  infection.    At  the  time  of  ^^«  ^"^ 
the  appearance  of  plague  in  July,  and  throughout  that  month, 
careful  search  was  made  to  ascertain  if  the  local  rats  were  infected ; 
but,  it  is  said,  with  negative  results. 

At  Valenfay  a  small  seaport  town  south  of  Bahia,  four  suspected 
plague  cases  occurred  iiji  July  on  board  a  small  sailing  vessel,  but 
no  definite  report  on  this  occurrence  has  been  received. 

Pemambuco,  or  Recife  (population  about  200,000),  is  the  capital  of 
the  province  of  that  name.  Plague  had  been  present  in  Pemambuco 
from  1901  to  1903.  Early  in  1904  a  few  cases  were  reported,  after 
which  nothing  more  was  heard  of  the  disease  till  August,  when  a 
few  more  cases  were  notified.  From  August  to  October  four 
deaths  from  this  cause  were  certified.  The  first  of  these  deaths 
was  that  of  Dr.  Silva  Leal,  a  medical  man  employed  in  the 
Sanitary  Service  of  Pemambuco.  The  attack  of  this  medical 
man  seems  to  point  to  existence  of  previous  unrecognised  or 
unreported  cases  of  plague  in  the  town  or  district.  The  officially 
reported  details  of  plague  in  Pemambuco  are  exceedingly  scanty, 
consequently  it  is  not  possible  to  state  the  amount  of  the  disease 
which  prevailed  there  during  1904. 

In  a  report*  submitted  to  the  Demographical  Bureau  of  the 
Sanitary  Section  of  the  Scientific  Congress  of  Latin  American 
Countries,  it  is  stated  that  in  1901, 1902,  and  1903,  the  deaths 
from  plague  in  Pemambuco  numbered  respectively  22, 126,  and 
66.    The  number  for  1904  is  not  given. 

Para  or  Belem,  the  capital  of  the  province  of  Grao  Para  which 
is  traversed  by  the  Lower  Amazon,  was  invaded  by  plague  towards 
the  end  of  1903,  the  disease  continuing  to  manifest  itself  during 
January,  February,  March,  and  April,  1904.  In  May  the  town 
was  free  from  plague  and  no  further  cases  were  reported  until 
December  when  five  mild  attacks  were  notified.  Altogether,  so 
far  as  can  be  learned  from  the  meagre  reports  available,  some  32 
plague  cases  were  notified  during  1904.  Of  21  of  the  cases  treated 
by  inoculation  of  Yesin's  serum,  14  recovered.  A  considerable 
amount  of  prophylactic  inoculation  was  practised.  Measures  for 
destroying  rats  were  vigorously  carried  out ;  disinfection  of 
infected  houses  and  efifects  was  thoroughly  done  ;  the  sick  were 
isolated  and  action  was  taken  for  improving  the  general  sanitary 
condition  of  the  city.  It  is  believed  that  the  vigorous  execution 
of  all  of  these  measures  was  instrumental  in  preventing  the 
development  of  a  plague  epidemic  in  Para. 

Maranh<M  (Maranham  or  Sao  Luiz),  a  seaport  of  some  im- 
portance in  North  Brazil  was  also  infected  by  plague  about  the 
end  of  1903,  cases  continuing  to  be  reported  during  the  early  part 
of  1904.    But  the  local  authority  proved  very  reticent  and  little 

•  United  states  Public  Health  Eeports.  September  22, 1906. 
S1909  ^ 
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FF.  A,  No.  17.  information  was  made  public  concerning  the  ontbreak.  It  was 
tomsaod  believed,  however,  by  persons  residing  at  Para  that  more  plagae 
ji^on  of       cases  and  deaths  had  occurred  at  Maranhao  than  at  Para. 
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Asungion. — In  the  Autunm  of  1904  rumours  were  rife  that 
plague  had  broken  out  again  in  Asun9ion,  the  last  appearance  of 
the  disease  having  been  observed  in  the  Autumn  of  1902.  These 
rumours  appearing  in  the  public  press  remained  unconfirmed  by 
the  Paraguayan  Government.  It  was  asserted  by  the  Belgian 
Consul  on  October  (in  the  Belgian  official  **  Bulletin  Sanitaire  *'  of 
October  20,  1904)  that,  though  the  authorities  refused  to  admit 
the  existence  of  plague  in  Asuncion,  there  were  occurring  some 
20  cases  weekly,  half  of  them  fatal,  It  was  also  stated  that  the 
National  Health  Department  was  supplying  medical  men  with 
anti-plague  serum,  and  that  20  centavos  were  given  for  every  rat 
or  mouse  delivered  to  the  sanitary  officials.  The  notification  of 
plague  was  also  made  compulsory  under  penalty.  No  official 
report  or  statement,  however,  has  been  made  public  as  rf^rda 
an  outbreak  in  1904  by  the  Government  of  Paraguay. 

ARGENTINA. 

The  information  as  to  plague  in  Argentina  is  somewhat  scanty, 
but  from  statements  published  from  time  to  time  in  the  weekly 
issue  of  the  United  States  Public  Health  Reports,  it  appears  that 
plague,  mostly  as  scattered  cases,  occurred  in  the  following 
provinces  during  1904,  viz.,  Buenos  Ayres,  including  the  city  of 
that  name,  Entre  Rios,  Santa  Fe,  Salta,  Tucuman,  Santiago  del 
Estero,  Cordoba,  Pampa,  and  San  Juan.  The  largest  outbreak 
took  place  in  the  Salta  Province.  It  is  believed  that  plague  infection 
was  originally  brought  to  Salta  from  Chili,  where  the  disease  was 
prevalent.  Plague  showed  some  tendency  to  spread  in  Argentina 
during  the  first  four  months  of  1904,  but  from  April  to  October 
very  little  was  heard  of  the  disease.  In  the  latter  month  it 
appeared  again  simultaneously  in  a  number  of  localities  and  at 
the  end  of  the  year  was  still  manifesting  itself  in  the  Provinces 
of  Salta,  Buenos  Ay  res,  Santiago  del  Estero,  and  Entre  Rios, 
though  not  in  marked  epidemic  form.  Owing  to  the  scantiness 
of  the  reports  on  Plague  in  Argentina  which  have  reached  this 
country  it  is  not  possible  to  give  here  any  statistics  as  to  the 
amount  and  fatality  of  the  disease  in  that  country  during  1904. 

CHILI. 

Plague  continued  to  show  itself  in  Chili  during  1904,  as  it  had 
done  in  1903,  the  chief  localities  invaded  being  Antofagasta,  Arica, 
Iquique,  Santiago,  and  Valparaiso.  The  former  of  these  places, 
Antofagasta,  with  a  population  of  about  16,000,  was  most  severely 
affected.  In  May  and  June,  the  certified  plague  deaths  numbered 
63,  but  full  details  of  the  outbreak  have  not  been  received.  The 
disease  appeared  in  April,  and  subsided  in  July,  though  cases 
again  were  reported  in  October, 
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PERU. 

Diffusion  of 

Plagne  persisted  in  Peru  throughout  1904.     The  disease  had  ^S^hout 
appeared    in    Callao    in    May,  1903,    and   the    ports    of    Pisco,  tbe^rid 
Paicasmayo,  and    Mollendo    were    also    invaded.     These  mani-  byn'i^Brooa 
festations  of  plague  were  not  on  a  large  scale.     But  in  1904  Low.' 
the  places  invaded  became  very  numerous,  especially  along  the 
coast  from   the  extreme  north  of   I'eru  to  its  southern  border. 
Among  the  localities  invaded  were  Payta,  Piura,  Sechura,  Colan, 
and    La    Snllana,   in    the  department  of    Piura ;    Lambayeque, 
Ghiclayo,  and  Eten,  in  the  department  of  Lambayeque  ;  San  Pedro, 
Pueblo  Nuevo,  Pacasmayo,  Guadalupe,  Huanchaco,  Salaverry,  and 
Trujillo  (or  Truxillo)  in  the  department  of  Libertad ;  Matucana 
and  Lima,  the  capital  of  Peru,  with  a  population  of  130,000,  in  the 
department  of  Lima ;  Callao,  in  the  province  of  that  name,  and 
the  chief  port  of  Peru  ;  and  Mollendo,  in  the  department  of 
Arequipa. 

There  are  no  official  reports  available  showing  how  many 
persons  were  attacked  by  plague  in  each  of  these  localities  during 
1904,  or  how  many  deaths  occurred  during  the  epidemic.  But 
the  British  Consul-General,  iu  his  report  to  the  Foreign  Office, 
states  that  since  the  beginning  of  the  outbreak,  up  to  the  end  of 
1904,  there  had  been  reported  in  Peru  1,1 10  cases  and  558  deaths  from 
plague.  He  adds, "  Many  more  cases  must  have  escaped  detection, 
as  ^ere  has  always  been  an  extreme  disinclination  on  the  part  of 
the  poorer  classes  to  avail  themselves  of  the  medical  assistance 
given  in  the  lazarettos,  although  it  is  considered  that  in  the  Lima 
lazaretto  especially  the  treatment  of  plague  has  been  successfuU 
The  Lima  local  administration  deserves  credit  for  the  manner  in 
which  it  has  coped  with  the  evil,  but  the  hygienic  condition  of  all 
the  towns  still  leaves  a  good  deal  to  be  desired."  The  general 
measures  employed  to  combat  plague  included  isolation,  observa- 
tion, and  disinfection,  together  with  destruction  of  rats  and  mice  ; 
also  sanitary  inspection  of  the  houses  of  the  poor,  inside  which 
many  persona  raise  large  numbers  of  guinea  pigs.  The  authorities 
considered  it  advisable  to  kill  a  large  number  of  these  animals. 
For  curative  purposes,  Yersin's  serum  was  largely  used  with,  it  is 
said,  gratifying  results.  It  is  reported  that,  coincidently  with  the 
ontbreaks  of  human  plague,  unusual  mortality  among  rats  was 
observed  at  Eten,  Pacasmayo,  Salaverry,  Trujillo,  Lima,  Callao, 
and  elsewhere.  It  is  asserted  that  plague  was  conveyed  in  Peru 
from  port  to  port  by  means  of  ship  rats. 

ECUADOR. 

In  August,  1904,  a  report  was  received  by  the  Superior  Board 
of  Heal&  that  unusual  mortality  among  rats  had  been  observed 
on  the  island  of  Puna,  which  lies  about  36  from  Guayaquil,  the 
ehief  seaport  of  Ecuador.  It  appears  that  suspicion  of  plague 
among  the  rats  had  arisen  from  the  fact  that  one  of  them 
showed  enlarged  glands.  Suspected  rats  were  then  subjected  to 
a  bacteriosoopic  examination,  which,  however,  is  said  to  have 
Mgatived  the  diagnosis  of  plague. 
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MEXICO. 

No  actual  plague  outbreaks  were  reported  in  Mexico  during 
1904,  though  in  1902  and  1903  the  disease  had  existed  in  the 
country.  But  a  suspicious  outburst  of  what  was  designated 
^^  epidemic  pneumonia  ^^  occurred  in  May,  in  the  State  of  Sinaloa, 
near  Mazatlan,  a  town  which  had  suffered  from  plague  in  1902  and 
1903.  No  detailed  reports  of  this  epidemic  have  reached  this 
country,  but  the  fact  thai  the  outbreak  appeared  near  a  town  in 
which  during  the  previous  year  plague  had  been  prevalent,  gives 
rise  to  suspicion  as  to  the  identity  of  the  disease. 


UNITED    STATES   OF   AMERICA. 


San  Francisco. — Early  in  1904  several  plague  cases  were 
reported  in  San  Francisco,  the  last  previous  cases  having  been 
notified  in  November,  1903.  Up  to  the  beginning  of  March,  1904^ 
10  cases  had  come  under  observation,  3  in  January,  6  in  February, 
and  1  on  March  1st.  Of  these  10  cases,  8  were  bacteriologically 
confirmed,  and  all  8  wore  fatal.  The  two  unconfirmed  cases 
recovered.  During  the  rest  of  1904  no  further  attacks  came  under 
observation. 

Careful  investigation  was  made  week  by  week  as  to  the 
occurrence  of  plague  in  rats.  During  the  whole  of  January  no 
plague  infected  rats  were  discovered  out  of  230  which  were 
submitted  to  bacterioscopic  tests,  although  three  hmnan  cases 
were  reported,  and  the  diagnosis  of  these  was  confirmed  in 
the  laboratory.  During  February,  out  of  221  rats  examined, 
seven  were  found  infected  by  plague;  and  in  March,  out  of 
260  which  were  bacteriologically  investigated,  only  one  was  found 
to  be  suffering  from  plague.  Examination  of  rats  was  maintained 
during  the  rest  of  the  year,  but  on  one  occasion  only  was  infection 
discovered*  and  that  in  a  single  rat  at  the  end  of  May. 

For  purposes  of  rat  destruction  Danysz  virus  was  extensively 
used,  as  well  as  other  means,  including  trapping.  It  was  publicly 
stated  that  the  local  authorities  intended  to  continue  systematic 
destruction  of  rats  for  two  years*  with  a  view  to  diminishing  the 
chances  of  future  development  of  the  disease. 

San  Francisco  was  tiret  infected  by  plague  in  1900,  and  in  that 
year  2^  human  attacks  (,all  faral"^  were  recorded  :  in  1901,  30  cases 
and  25  deaths  ;  in  l'A>2,  41  cas««.  all  fatal ;  and  in  1903, 17  cases, 
all  fatal. 

Cotu\»rxi  vCalifomiaX  An  Irish  American  woman  who  was 
pregnant  fell  ill  at  Concord  <,Cal,\  on  February  24th,  1904,  with 
acute  symptous.  including  vertigv\  nausedk  and  fever^  together 
^•ith  a  (Vjuuful  swelliQ;dr  in  the  armpiu  She  w»  delivered  of  m 
six  or  s*»veu  mi^ths^  child  on  February  2SUi.  and  died  the  next 
day«  February  29th.  Material  fwm  the  axiHarr  swelling  wis 
taken  for  examination  by  Dn^  Lh>vd  mad  Neff^  who  ptovimiiudly 
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diagnosed  plagae,  which  diagnosis  was   subsequently  confirmed  APP.A^No.lt. 

by  the    San    Francisco    experts.    The    infection  was    probably  Progrcmand 

received    at    San    Francisco.    No    further  case    of    the  disease  pu^°°°* 

followed  at  Concord  during  the  year.  Se  w^^d** 

daring  19M: 
byDr  Brao* 
Low. 

ENGLAND  AND  WALES. 

Seventeen  ships  were  reported  during  1904,  on  arrival  in 
English  and  Welsh  ports,  as  technically  infected  by  plague  or  as 
having  on  board  cases  of  illness  suspicious  of  plague.  In  only 
two  instances,  particulars  of  which  will  appear  later  on,  was  the 
diagnosis  of  plague  confirmed  by  the  Boards'  bacteriologist.  In 
respect  of  10  ships  the  diagnosis  of  plague  was  negatived  by 
bacterioscopic  investigation.  In  five  of  the  other  instances  the 
suspicious  illness  had  occurred  during  the  voyage,  the  patient 
having  been  landed  at  a  foreign  port  (Suez  and  Aden)  or  buried 
at  sea. 

The  main  &cts  of  these  17  vessels  are  given  in  tabular  form 
below.  Twelve  had  sailed  from  Indian  ports ;  four  from  South 
America  ;  and  one  from  South  Africa.  Six  of  them  arrived  in  the 
Thames  ;  six  at  Liverpool ;  and  one  each  at  Southampton,  Cardiff, 
Barry,  Holme  Cultram,  and  the  Tyne. 

With  regard  to  the  two  ships,  each  of  which  landed  an  actual 
case  of  plague  at  an  English  port,  the  circumstances  of  each 
deserve  special  mention. 

(I)  BJB.  Bi8?iop8gat€.—Th\B  vessel  left  Rosario  on  July  22nd  for 
Hambnrg  with  a  cargo  of  maize,  wheat,  and  bran,  having  on 
board  a  crew  of  20  men  and  six  officers,  most  of  them  Germans. 
She  touched  at  St.  Vincent  (Cape  de  Verd  Islands)  on  August  10th 
and  arrived  all  well  at  Hamburg  on  August  29th,  no  sickness 
having  occurred  on  the  voyage.  The  majority  of  the  crew  were 
at  once  paid  off,  but  the  master,  two  mates,  three  engineers,  and 
two  seamen  remained  on  board.  The  unloading  was  begun  at 
once,  and  on  September  Gth,  while  the  cargo  was  being  discharged, 
two  dead  rats  were  found  in  one  of  the  holds.  These  rats  were  at 
once  sent  to  Dr.  Nocht's  laboratory  for  examination,  which  showed 
that  they  had  suffered  from  plague.  On  September  7th  discharge 
of  cargo  VTas  stopped,  and  the  vessel  was  taken  to  the  mooring 
station,  where  it  was  fumigated  by  the  method  of  Nocht  and 
Oiemsa  for  the  destruction  of  rats,  from  20  to  30  of  these 
rodents  being  found  dead  on  completion  of  the  process.  After 
thiSy  unloading  of  the  vessel  was  completed  on  the  morning  of 
September  14th ;  disinfection  of  holds  and  cabins  being  under- 
taken on  that  and  the  following  day  by  the  port  sanitary  officers 
by  means  of  SO3  cylinders,  followed  by  thorough  scrubbing 
and  limewashing  of  holds  and  cabins.  The  sweepings  of 
reCoae  from  the  holds  (no  doubt  containing  rat  excrement), 
along  with  damaged  sacks,  were  not  burnt  or  otherwise  disposed 
of.  The  throwing  of  such  articles  overboard  in  the  port  of 
Hambiirg  being  forbidden,  these  were  stored  in  a  comer  of 
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one  of  the  holds  plentifully  covered,  it  is  said,  with  a  coating  apf.  A^« 
of  limewaah,  orders  being  given  that  the  refuse  and  the  sacks  PromHaii 
were  to  be  thrown  overboard  when  the  ship  had  left  the  Elbe  pi™^*^ 
and  was  well  out  at  sea.  *^"SJ^??* 

the  World 

The  BisJwpgate  left  Hamburg  on  September  17th  in  water  ^"^bJJ|^ 
ballast,  carrying  three  passengers.  The  master,  before  sailing,  iJw.'' 
received  a  certificate  from  the  Port  Medical  Officer  of  Hamburg 
to  the  effect  that  the  vessel  had  discharged  its  cargo  and  was 
**  totally  free  from  rats  either  dead  or  alive,*'  that  all  the  holds 
had  been  disinfected,  and  that  there  was  "no  further  fear  of 
infectious  sickness  existing.*'  On  September  18th,  the  day  after 
leaving  Hamburg,  the  sweepings  and  damaged  sacks  already 
mentioned  were  thrown  overboard,  and  the  same  night  the 
boatswain  complained  of  illness ;  he  felt  sick  and  vomited  ;  he 
had  headache  and  pains  in  his  back  and  chest.  Next  day, 
September  19th,  the  ship  arrived  in  the  river  Tyne,  and  the 
master  reported  all  well ;  but  tbe  same  afternoon  the  Port 
Inspector  of  Nuisances  visited  the  vessel,  which  was  then  moored 
in  the  docks  at  South  Shields,  and  found  that  the  boatswain  was 
ill.  This  fact  he  reported  to  Dr.  Harker,  the  Port  Medical  Officer 
of  Health,  who  visited  the  patient  and  discovered  that,  in  addition 
to  high  fever  and  delirium,  he  had  a  bubo  in  the  left  groin.  He 
was  accordingly  removed  to  the  Port  Hospital,  where  material 
was  taken  from  the  swollen  gland  and  mnt  to  the  Local  Govern- 
ment Board  for  examination.  The  cabin  occupied  by  the  sick 
man  was  disinfected  with  sulphurous  acid,  and  all  persons  on 
board  were  medically  examined  by  Dr.  Harker  and  found  well. 
As  a  precautionary  measure,  while  the  bacterioscopic  investiga- 
tion was  proceeding,  all  articles  found  in  the  boatswain's  cabin 
were  disinfected.  No  trace  of  rats  waa  found  on  board.  Dr. 
Klein's  bacterioscopic  examination  of  the  material  from  the  bubo 
confirmed  the  suspicion  that  the  man  was  suffering  from  true 
plague. 

The  circumstances  under  which  this  case  of  plague  arose  are 
somewhat  exceptional.  So  far  as  official  notification  goes,  no 
human  plague  occurred  at  Rosario  during  1904:,  nor  had  there 
been  any  plague  infection  observed  there  among  rats  or  mice — 
at  least  no  information  on  the  subject  has  been  made  public. 
There  had  been  no  sickness  on  board  the  vessel  during  the 
voyage  from  Rosario  to  Hamburg ;  and  it  was  only  at  an 
advanced  stage  of  unloading  cargo  at  the  latter  place  that  two 
dead  infected  rats  were  discovered.  After  this  the  ship  had 
been  fumigated  for  the  purpose  of  rat  destruction  and  afterwards 
disinfected.  The  plague  patient  was  not  a  member  of  the  old 
crew,  but  was  engaged  at  Hamburg  while  the  vessel  was 
discharging  there.  He  took  part  in  the  cleaning  up  of  the  ship 
before  it  sailed  for  the  Tyne.  It  can  only  be  surmised  that  he 
became  accidentally  inoculated  with  plague  possibly  through 
infected  rat  excrement  coming  in  contact  with  some  abraided 
surface  of  the  skin  of  the  hands  or  feet  during  the  cleansing 
procesB  in  the  holds  just  prior  to  leaving  Hamburg.  The  fact 
that  the  boatswain  took  part  in  throwing  overboard  the  collected 
refooe  sweepings  and  damaged  sacks  on  September  18th  can 
hardly  account  for  his  illness  since  the  acute  symptoms  appeared 
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Lpp.a^o.17.  the    same    night.    There   was    no    subsequent   development  of 
jrommwd     plague  infection  in  connection  with  the  BishopsgaUy  which  sailed 
5™^  ^      on  September  22nd  for  Chittagoug. 
hrooffhont 

SjjJlSwj  ^^^  '^^^  ^•^-  Weyhridge,  carrying  a  grain  cargo,  and  having  a 

T  Dr.  BroM     crew  of  22,  left  Colastine  (otherwise  known  as  Colostina  or  Calas- 
'^  tino)  an  Argentine  port  in  the  River  Plate,  on  October  13th,  1904, 

touching  at  Rosario  on  the  same  day,  and  at  St.  Vincent  (Cape 
de  Verd  Islands)  on  November  12th,  at  Ferrol  (Spain)  on 
November  23rd,  remaining  there  till  November  25th,  and  reaching 
the  mouth  of  the  Thames  on  November  30th.  The  master 
reported  that  on  November  25th,  while  at  Ferrol,  a  member  of  the 
crew,  a  Spaniard,  employed  as  a  coal  trimmer,  complained  of 
illness  for  which  the  master  gave  him  some  medicine.  Next  day, 
November  26th,  the  man  was  worse  and  a  swelling  appeared  in 
the  groin ;  thereupon  a  doctor  from  Ferrol  was  brought  on  board 
to  see  him  and  expressed  the  opinion  that  the  man  had  contracted 
a  "  chill."  He  ordered  the  swelling  to  be  painted  with  iodine. 
The  ship  then  sailed  for  the  Thames.  When  inspected  on  arrival 
by  the  London  Port  Medical  Officer  of  Health  the  sick  man  was 
obviously  very  ill  (temperature  102-8  F. ;  expression  dull  and 
anxious  ;  respiration  hurried  ;  tongue  furred  ;  gland  in  groin  very 
painful  to  the  touch).  Gland  juice  was  taken  at  once  from  the 
swelling  and  sent  to  the  Local  Government  Board  for  bacterio- 
logical examination.  The  patient  was  landed  at  the  Port  Hospital 
(at  Denton)  and  the  quarters  he  had  occupied  were  disinfected  as 
well  as  his  clothing  and  effects ;  the  other  usual  precautions  were 
taken.  Afterwards  fumigation  of  the  ship  by  burning  sulphur 
was  carried  out  except  as  regards  the  holds,  engine  room,  and 
bunkers. 

Enquiry  showed  that  there  had  been  no  other  cases  of  recent 
sickness  on  boiird,  nor  was  plague  or  susp^ted  plague  known  to 
have  existed  at  the  Port  of  departure  or  at  any  of  the  ports  of 
call.  There  was  a  vague  story  of  dead  rats  having  at  one  time 
(date  uncertain)  been  found  on  board.  The  master  said  that  the 
vessel  had  been  fumigated  with  sulphur  at  Huenos  Ayres  on 
June  11th,  1904,  and  that  14  dead  rats  had  then  been  found. 

Dr.  EJein,  the  Board's  bacteriologist,  reported  that  his  investi- 
gations proveii  the  case  to  be  positively  one  of  plague. 

The  vessel  had  been  allowed  to  proceed  up  the  river  to  the  docks 
after  precautionary  measures  which  had  been  taken.  Fumigation 
was  now  again  oarrieil  out  by  means  of  the  Clayton  process  at  the 
expense  of  the  owners :  the  engine  room,  bunkers,  holds,  fore- 
castles^  and  forepeak  all  receiving  special  attention.  The  first 
fumigations  done  by  the  Port  Sanitary  Officials  resulted  in  the 
destruction  of  132  rats,  while  the  fumigation  carried  out  by  the 
Clayton  Company  was  responsible  for  144  more,  making  a  to^  of 
276  rats  destroyed  after  arrival  in  London  Port*  There  was  no 
evidence  to  show  that  any  of  the  rats  were  suffering  from 
plague* 

The  patient  recovered  and  ther«  was  no  extension  cf  the  diaease 
to  other  Persians.  On  December  9th  the  Wtybridg^  left  Londoii 
for  a  Welsh  port  to  IoimI  co^ 
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As  to  how  this  man  contracted  plague  it  is  not  possible  to  say.  app.  a.No.i 
But  it  is  not  unlikely  that  if  there  had  been  rat  plague  on  board 
the  Weyhridge  at  some  time  when  she  was  in  the  River  Plate 
the  man  in  question  may  have  become  accidently  inoculated 
through  some  abrasion  of  the  skin  by  infective  material  (rat 
excrement  or  the  like)  while  engaged  in  his  work  in  the  bunkers 
or  holds,  probably  at  the  time  when  preparations  were  being 
made  in  anticipation  of  the  vessel  shortly  reaching  its  port  of 
destination.  It  is  alleged  that  the  man  had  been  catching  rats 
with  his  hands. 


Proffren  and 
Diffusion  of 
Plague 
throuirhont 
the  World 
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by  Dr.Bruoc 
Low. 


During  1904  no  suspected  cases  of  plague  on  shore  were 
reported  to  the  Local  Government  Board. 

in  the  subjoined  table  will  be  found  a  summary  of  the 
number  of  reported  plague  and  suspected  plague  cases  on  board 
ships  arriving  at  English  and  Welsh  ports,  as  well  as  those 
reported  as  occurring  on  shore,  during  the  last  six  years. 
From  this  it  may  be  seen  that  notwithstanding  the  widespread 
prevalence  of  plague  throughout  the  world,  especially  in  countries 
with  which  Britain  has  frequent  and  continued  communication 
by  means  of  shipping,  there  has  been  practically  no  importation 
of  plague  into  our  seaports.  In  the  isolated  instances  which  have 
occurred,  the  local  authority  has  been  able  to  deal  with  them  in  a 
satisfactory  manner. 
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reported 

confirmed 

reported 

confirmed 

re- 

to the 

bybaoterio- 

to  the 

by  baoterio- 

ported. 

Board. 

scopic 

Board. 

scopio 

investiga- 

investiga- 

tion. 

tion. 

1899 

7 

,^. 

2 

_« 

9 

^^ 

1900      ... 

23 

4 

9 

— 

32 

4 

1901      ... 

38 

4 

18 

2» 

46 

6 

190S      ... 

21 

1 

1 

— 

22 

1 

1903      ... 

9 

— 

2 

— 

11 

— 

1904      ... 

12 

2t 

— 

— 

12 

3 

Total... 

96 

11 

27 

2 

132 

13 

•Oms  at  Oardlfl;  and  group  of  case^  at  Liverpool  ^_,^  ^  ^       ,   . 

t  AnollMr  ease  baetenoioopically  confirmed  occurred  on  a  British  bound  ship  before  it 
fHMlMd  Sum,  where  IM  ease  was  landed  and  the  ship  disinfected. 
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FRANCE. 

Havre, — So  far  as  is  known  no  pla^^rae  occnrred  in  France 
during  1904;  but  a  very  suspicions  group  of  imported  cases  of  illness 
comprising  five  attacks  and  four  deaths  were  referred  to  the  port  of 
Havre.  The  S.S.  Glan  MacArthur  arrived  at  Havre  on  May  23rd 
from  Calcutta  and  Bombay,  having  touched  at  Suez,  Port  Said, 
and  Malta.  No  illness  of  a  suspicious  kind  was  observed  on 
board  during  the  voyage,  which  b^gan  on  March  20th,  till  the  ship 
left  Malta,  when  a  lascar  fell  ill  (on  May  17th)  and  died  two  days 
later  (May  19th).  According  to  the  master's  account  the  lascar 
had  some  hemorrhage  from  the  mouth  and  a  swelling  in  the  groin. 
*  On  May  22nd,  the  day  before  reaching  Havre,  a  fireman  fell  ill, 
but  the  port  medical  officer,  on  examining  him,  did  not  find 
it  necessary  to  take  any  precautions  regarding  him.  He  died 
on  May  24th,  his  death  being  regarded  as  due  to  pleurisy.  On 
May  24th  another  fireman  became  ill  with  sore  throat  and  swollen 
cervical  glands,  and  was  taken  to  hospital  where  he  died  on 
May  27.  There  was  no  post-mortem  examination  of  any  of  the 
cases.  Some  bacterioscopic  investigation  was,  however,  made  as 
suspicion  had  arisen  as  to  plague  owing  to  these  three  deaths 
among  the  Clan  MacArthur's  crew ;  but  nothing  definite  as  to 
plague  was  found.  The  cause  of  death  was  entered  in  the  log  as 
*' Inflamed  ligaments  of  the  throat,  case  suspicious.**  On  May 
25th  the  chief  steward  became  unwell  and  was  visited  by  the 
Port  Medical  Officer,  this  illness  being  also  entered  in  the  log 
as  *' inflamed  ligaments  of  the  throat,  case  suspicious."  The 
steward  was  then  removed  to  hospital  on  shore,  where  he  died  on 
June  3rd.  No  post-mortem  examination  appears  to  have  been 
made,  though  bacterioscopic  investigation  was  carried  out  with 
inconclusive  results.  The  microscopical  characters  of  the  micro- 
organism found  in  the  material  from  the  steward  are  said  to 
have  appeared  similar  to  those  of  plague,  but  the  investigation 
was  not  continued  by  experiments  on  animals  in  a  way  to  arrive 
at  a  definite  diagnosis. 

On  May  26th  a  native  quartermaster  on  board  the  Clan 
MacArthur  complained  of  nervous  depression  and  diarrhoea. 
He  was  removed  to  the  hospital,  but  was  able  to  return  to  the 
ship  on  May  30ch.  The  symptoms  in  this  case  were  somewhat 
different  from  those  of  the  others  of  the  series,  and  it  is  possible 
that  the  illness  in  this  last  instance  was  not  the  same  as  that  of 
the  four  others  of  the  group. 

The  cargo  of  the  Clan  MacArthur  consisted  of  cereals  and 
coffee.  After  discharging  the  ship  was  disinfected,  and  when 
this  had  been  completed  three  or  four  dead  rats  were  found.  A 
bacterioscopic  examination  of  the  bodies  was  made,  but  the  results 
were,  as  before,  inconclusive,  and  the  diagnosis  was  ^  reserved." 
There  had  been  no  observed  illness  among  rats  on  board  daring 
the  voyage.  Any  rats  seen  alive  appeared  to  be  well  and  active. 
It  may  be  noted  that  while  the  ship  was  being  disioiected 
at  Havre  a  fire  occurred  on  board  due,  it  was  said,  to  the  metiiods 
employed  in  the  disinfection.  Finally,  the  vessel  left  Havre  in 
ballast  for  Glasgow  Port  on  June  2nd  arriving  off  Greenock  on 
June  5th. 


m 

Though  not  confirmed  bacterioscopically  the  disease  from  AFP.A^a 
which  the  four  persons  died  was  in  all  probability  plague.  Prosreflsu 
It  is  a  matter  of  regret  that  the  bacterioscopic  examination  was  p{J^®°®* 
not  fully  carried  out  so  that  the  diagnosis  might  have  been  throuffhont 
definitely  established.  d^t^l^'^iwi 

by  Dr.  Bnu 

GERMANY.  ^^' 

There  were  no  actual  human  plague  cases  reported  in  Germany 
during  1904,  but  several  ships  came  under  suspicion  while  unload- 
ing at  German  ports  owing  to  the  finding  of  dead  rats  on  board. 
(1)  8.S.  Bishopsgatey  which  arrived  at  Hamburg  on  August  29th, 
having  left  Rosario  on  July  22nd,  with  a  cargo  of  maize,  wheat, 
and  bran.  There  was  no  sickness  on  board  during  the  voyage. 
On  September  6th,  during  the  unloading,  two  dead  ratfl  were 
found,  and  these,  when  examined  bacterioscopically.  showed  that 
death  had  resulted  from  plague.  Later  others  were  found,  and 
altogether  129  rats  were  examined,  and  of  these  nine  were  proved 
to  be  infected  by  plague.  The  ship  was  taken  to  the  mooring 
station  and  fumigated  by  the  Nocht  and  Giemsa  method  for 
destruction  of  rats,  but  only  20  to  30  of  these  animals  were  found 
after  completion  of  the  process.  Unloading  was  then  continued 
up  to  September  14th,  when  disinfection  of  the  holds  and  cabins 
was  undertaken  by  means  of  sulphur  fumes,  followed  by  scrubbing 
and  limewashing.  A  new  crew  was  shipped,  and  the  Biahopagate 
sailed  from  Hamburg  for  the  Tyne  on  the  17th  September.  On 
the  following  day  the  boatswain  was  attacked  by  illness,  which, 
on  arrival  at  South  Shields  (Tyne  Port),  was  found  to  be  plague 
{see  page  265).  (2)  On  the  English  steamer  Blagdon^  from  San 
Nicholas  (River  Plate),  while  unloading  grain  at  Hamburg,  dead 
rats  were  found,  and  these,  on  bacterioscopic  examination,  proved 
to  be  plague  infected.  The  Blagdon  had  left  San  Nicholas  on 
October  7th  and  arrived  at  Hamburg  on  November  14th,  and  the 
infected  rats  were  found  on  November  23rd  after  the  largest 
portion  of  the  cargo  had  been  discharged.  The  ship  was  at  once 
submitted  to  the  fumigation  by  *^ Generator"  gas  (Nocht  and 
Oiemsa's  method).  After  this  107  dead  rats  were  found,  seven  of 
which  were  plague  infected.  On  November  28th  the  vessel  was 
freed  from  restrictions ;  no  case  of  illness  was  observed  among 
the  crew  or  the  dock  labourers  who  helped  to  unload  the  cargo. 
The  other  ships  which  came  under  suspicion  of  being  infected  by 
plague  stricken  rats  were  (3)  s.s.  HatasUy  in  the  port  of  Geeste- 
mUnde  in  January,  but  bacteriological  investigation  of  dead  rats 
sent  to  the  Bremen  Hygienic  Institute  showed  that  the  animals 
had  not  suffered  from  plague.  Another  instance  (4)  was  a  ship 
(name  not  given)  which  arrived  in  September  at  Hamburg  from 
West  Africa.  Dead  rats  were  found  when  the  cargo  of  bananas 
was  being  unloaded,  but  bacteriological  investigation  proved  that 
the  rats  had  not  died  from  plague.  Another  instance  occurred  in 
December  at  Stettin,  where  (5)  the  s.s.  Daybreak^  from  Buenos 
Ayree,  fell  under  suspicion  through  the  finding  of  a  single  dead 
TtStf  which,  on  examination  at  the  Berlin  Bacteriological  Laboratory, 
was  reported  to  be  free  from  plague  ;  a  week  later  a  second  dead 
rat  was  found,  and  this  again,  on  bacterioscopic  examination,  was 
found  to  be  tree  from  plague.    The  finding  of  these  two  dead  rats 
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^p.A,No.  17.  on  board  the  Daybreak  led  the  Stettin  police  authorities  to  impose 

•omssand  very  stringent  measures  on  the  vessel,  which  had  to  cease  unload- 

b^onof  jng  Qu  \^Qi\^  occasions  for  some  days  while  the  bacteriological 

ro^hont  investigation  was  being  carried  out,  so  that  altogether  10  days 

iring^iwi;  Were  lost — involving  a  loss  on  the  owners  of  at  least  £300, 


r  Dr.  Brace 


PORTUGAL. 

During  the  latter  part  of  1904  rumours  became  rife  that  plague 
had  reappeared  in  Oporto,  and  some  newspaper  reports  spoke 
somewhat  confidently  in  confirmation  of  these  rumours,  giving 
specific  instances  where,  among  others,  a  medical  student  had 
died  of  plague  after  accidental  inocculation  while  making  a  post- 
mortem examination.  Ultimately,  to  meet  these  allegations,  an 
official  notice  was  published  by  the  Portuguese  Oovemment 
explaining  that  some  cases  of  infectious  pneumonia  had  occurred 
in  December  at  Oporto,  but  that  all  necessary  precautions  had 
been  taken.  The  case  of  the  student  referred  to  above  was 
explained  by  the  medical  journal  Medicinia  Gontemporanea  to  be 
one  of  blood  poisoning  from  a  dissection  wound,  and  was  not  due 
to  plague. 

RUSSIA. 

Kronstadt. — On  January  16th,  Dr.  Tourtchinovitch-Vyjnike- 
vitch.  Director  of  the  Imperial  Institute  of  Experimental  Medicine 
(where  anti-plague  serum  was  being  prepared),  was  attacked  by 
illness,  which,  on  bacterioscopic  investigation,  proved  to  be 
plague.  From  this  he  died  four  days  later  (on  January  20th)  in 
spite  of  energetic  treatment  and  repeated  inoculations  of  anti- 
plague  serum.  The  laboratory  is  established  in  the  Emperor 
Alexander  I.  Fort,  which  is  situated  on  a  small  island  about  three 
miles  from  the  southern  coast  of  the  Gulf  of  Finland,  and  near 
Kronstadt.  When  it  became  known  that  the  director  had  been 
attacked  by  plague,  due  to  accidental  inoculation  with  a  plague 
culture,  all  persons  who  had  been  in  contact  with  him,  including 
all  those  employed  in  the  laboratory,  were  at  once  inoculated  with 
anti-plague  serum,  and  all  the  usual  precautions  were  taken.  The 
facts  relating  to  the  case  were  communicated  to  the  British 
Ambassador  at  St.  Petersburg  by  the  Minister  of  Foreign  AfiPairs, 
in  accordance  with  the  terms  of  the  Venice  Convention  of  1897. 

Although  it  has  been  stated  in  a  London  newspaper  that  two 
medical  assistants  in  the  Imperial  Institute  Laboratory  were 
subsequently  attacked  by  plague,  no  confirmation  of  the  statement 
has  been  received  from  official  sources. 

Ural  Tei*ritory, — Nothing  more  was  heard  of  plague  in  Russia 
until  December,  when  information*  was  received  from  the  Ural 
Territory  that  an  epidemic  had  occurred  there  in  the  two  stanitzas 
of  Yamankhaleinsk  and  Saraitchikovo,  in  the  district  of  GourieflE, 
beginning  in  mid  November  first  among  the  Khirghise  inhabitants 
and  afterwards  extending  to  the  Cossack  population.  During  the 
period  of  four  weeks  ended  December  26th  it  is  said  that  190 
persons  died  from  plague,  and  in  the  week  following  97  more 
victims  succumbed  to  the  epidemic.    It  is  stated  that  the  type  of 

*  Journal  de  St.  Petersbourg,  December  29th,  190i. 
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the  disease  was  pneumonic.    The  outbreak  continued  to  prevail  ^^^'  ^®  ^ 
in  the  Ural  Territory  till  February,  1905,  some  350  deaths  being  PromMwki 
officially  reported.      In   spite  of   free  use    of    Yersin's    serum  piaitue**" 
curatively,  the  case  mortality  was  unusually  high.    The  invaded  *^J^^^' 
territory  which  comprised  three  villages  and  nine  groups  of  huts  duriogiw>4; 
and  fishing  communities,  was  surrounded  by  a  double  guard  of  by  i)';  Brow 
Cossacks  with  the  object  of  preventing  the  spread  of  the  infection 
to  adjoining  villages.      Medical  men  from  St.  Petersburg  were 
dispatched  to  the  invaded  locality,  and  a  skilled  bacteriologist 
was  obtained  from  the  adjoining  Government  of  Astrachan. 

Viatka. — In  October  an  outbreak  of  "  Siberian  plague  "  was 
reported  in  the  districts  of  Yiatka  and  Slolodskoi,  in  the  Govern- 
ment of  Viatka  in  European  Russia.  It  is  stated  that  between 
October  18th,  1904,  and  January  3rd,  1905,  about  300  cases  were 
notified.  The  German  Official  Journal  of  Public  Health*  regards 
this  outbreak  as  one  of  anthrax,  the  term  "  Siberian  plague  "  being 
another  name  for  that  disease.  It  is  possible  that  this  may  be 
correct,  for  in  the  Times  of  December  20th,  1904,  it  is  stated  that 
the  illness  in  question  was  traced  to  sheep  skins  used  in  the 
manu&cture  of  fur  garments,  and  that  the  cases  occurred  among 
the  workers  in  45  different  factories. 

Odessa. — In  the  annual  report  for  1904,  to  the  Foreign  Office,  of 
the  British  Consul  at  Odessa,  it  is  stated  that  on  board  four 
British  and  two  Russian  steamers  there  were  found  *'  several  rats, 
which,  on  investigation,  showed  clear  evidence  of  being  infected 
with  plague."  No  particulars,  however,  are  given  as  to  the 
names  of  the  ships  or  the  ports  from  which  they  had  sailed. 
Apparently  there  were  no  recognised  human  cases  of  plagae  at 
Odessa  in  1904. 

TURKEY. 

Smyrna. — In  this  seaport  town  there  have  occurred  during  the 
last  four  years  scattered  cases  of  plague,  viz.,  in  1901,  four  cases  ; 
in  1902,  two ;  in  1903,  two  ;  and  in  1904,  six  certified  cases.  But 
it  is  affirmed,  by  persons  who  are  in  a  position  to  know,  that  all 
cases  were  not  officially  reported,  and  that  some  instances  were 
spoken  of  merely  as  "suspected  plague."  Of  the  six  certified 
cases  in  1904  four  proved  fatal;  the  first  was  notified  on 
September  2nd,  during  which  month  four  other  cases  of  possible 
plagae  came  under  observation.  The  diagnosis  in  the  three 
earliest  cases  was  confirmed  bacteriologically. 

Trehizond. — In  mid  December,  a  fatal  case  regarded  as  plague 
was  reported ;  but  the  body  had  been  buried  before  the  order  came 
from  Constantinople  that  a  bacterioscopic  examination  of  material 
from  the  deceased  was  to  be  made.  It  is  alleged  that  as  some 
decomposition  of  the  body  had  taken  place,  the  results  bacterio- 
logically were  not  definite.  There  was  a  difference  of  opinion 
among  the  experts,  some  maintaining  that  the  results  warranted  a 
diagnosis  of  plague,  while  others  refused  to  admit  this.  Nothing 
was  Imown  as  to  the  origin  of  the  case ;  no  further  occurrence 
of  the  disease  was  reported. 

*  VerOffentliohangen  des  Kaiserliohen  Gesandheitsamtes. 
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Beirut. — In  November  a  single  plague  case  was  notified  aa 
having  occurred  on  board  the  Austrian  8.8.  Elektra  from  Alexandria 
and  Port  Said.  The  patient  was  landed  at  the  lazaret,  where  he 
ultimately  recovered.  The  positive  bacterioscopic  results  in  this 
instance  were  confirmed  by  Professor  Calmette  of  Lisle,  who 
chanced  at  the  time  to  be  paying  a  visit  to  Beirut  There  was  no 
spread  of  the  disease.  The  ship  was  disinfected,  and  some  rats, 
which  were  asphyxiated  during  the  process,  were  examined 
bacterioscopically,  but  with  negative  results. 


EGYPT. 

During  1904:  the  total  plague  cases  officially  reported  amounted 
to  854,  and  the  deaths  to  501,  a  case  mortality  of  58*6  per  cent. 
The  following  table  shows  the  distribution  of  the  cases  and  deaths 
throughout  the  various  towns  and  districts  of  Egypt. 


Province. 

Town  or 
District. 

Plague. 

Oaaes. 

Deaths. 

Alexandria           

108 

70 

Port  Said 

22 

16 

Damietta 

2 

9 

Suei           

11 

6 

Guirgaeh       

Guirgneh 

39 

S6 

n                    •••          •••           ••• 

Zahta         

39 

26 

>»                     

Baliana      

83 

61 

>t                     

Sohagr         

1 

— 

Eena 

Nag  Hamadi         

92 

65 

»» 

Dechna       

42 

40 

Assiout          

Assiout      

1 

-. 

Minieh           

Samallont 

199 

89 

>»               

Beni  Mazai           

4 

3 

„ 

Maghagha             

1 

-. 

»>               

Minieh        

1 

1 

Bent  Sonef 

Beni  Souef           

17 

10 

„             

Beba           

47 

17 

Menoufieh     

Kouessna 

3 

1 

>»             

Chibine  El  Kom  .- 

12 

4 

»             

Achmonn 

11 

6 

Behera          

Abon  Hommos     

1 

— . 

Oharkieh        

Zagarigr      

95 

37 

Tonkh            

Tonkh        

23 

12 

Total  for  the  ^ 

wrhole  of  Egypt       

854 

601 
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The  amount  of  plagne  in  Egypt  during  1904  has  been  considerably    ^"-  ^^  i*' 
in  excess  of  that  of  any  year  since  the  recent  recrudescence  of  grocrravaBd 
of  plague  in  the  east,  as  may  be  seen  in  the  subjoined  table.  t^*----      • 


Itarpt. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

Plagne  atteoks 

Placrne  deaths    

95 
45 

127 

57 

206 
104 

481 
291 

303 
160 

854 
501 

Oase  mortality,  per  oent. 

47-3 

45-0 

50-7 

60-5 

52-8 

58-6 

Dlffosioa  of 
Plague 
throughont 
the  World 
during  1904; 
by  Or.  Brooe 
Low. 


ADEN. 

In  1900  plague  was  epidemic  at  Aden,  and  during  that  year  708 
cases  and  576  deaths  were  reported.  Since,  with  the  exception 
of  occasional  imported  cases,  Aden  has  remained  free  from 
plague. 

In  January,  1904,  a  single  fatal  case  of  suspected  plague  occurred, 
followed  by  three  other  suspected  cases  in  March.  In  May,  five 
plague  cases  came  under  observation,  but  there  wa3  no  epidemic. 
In  July  two  cases  were  reported,  and  one  in  August!  No  further 
attacks  were  certified  till  the  beginning  of  November,  from 
which  time  till  the  end  of  the  year  230  cases  of  plagae,  with  172 
deaths,  occurred ;  making,  with  the  earlier  sporadic  cases  above 
mentioned,  a  total  for  the  year  of  242  cases  and  17ti  deaths.  The 
distribution  of  these  month  by  month  throughout  the  year  is 
shown  in  the  tabular  statement  below. 


Aden.  1901 

i 

1 

1 

i 

< 

i 

-< 

1 

& 

1 

s 
1 

o 
55 

1 

Total 
in 
1901 

Ptague  attaolu  .. 

1 

__ 

3 

__ 

6 

3 

1 



44 

186 

242 

.     deaths  .. 

1 

— 

— 

— 

2 



1 

— 

— 

~- 

1)8 

146 

176 

This  epidemic  extended  into  the  earlier  months  of  1905,  yielding 
up  to  March  4th  1798  additional  cases,  with  1572  deaths. 


GERMAN   EAST   AFRICA. 


At  the  end  of  1903  reports  were  received  that  an  illness  suspici- 
ously resembling  plague,  designated  by  the  natives  ^^Kyambafu," 
had  broken  out  at  Iringa,  in  the  neighbourhood  of  a  German 
military  station  situated  some  30  days'  march  from  the  coast. 
This  lUne^s  W9»  characterised  by  swollen  glands  with  fever,  and 
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FP.  VNo.  17.   many  of  the  patients  had  pneumonia.    Simnltaneonsly  a  marked 

>ro|ireuand      mortality  among  rats  is  stated  to  have  been   observed.    Prom 

•kSw**"°^       January  1st  to   March   Ist,  1904,   some   47   serious   eases  came 

tmm|rtaout       under  observation,  and  of  these    41    died.      Some    cases  were 

iringiwi:      reported  from  the  Catholic   Mission    Station    at    Tosamaganga, 

y  Dr.  Bruce      situated  2^  hours'  mj^xjh  frqm   Iringa.    Three  Europeans,  two 

sisters  of  mercy,  and  a  priest  were  attacked,  both  of  the  sisters 

succumbing  to  the  disease.    Bacterioscopic  examination  proved 

the  presence  of  true  plague.* 

The  natives  asserted  that  similar  illness  appeared  almost  every 

year ;   and  this  is  not  unlikely,  as  the  locality  mentioned  lies 

^  within  what  is  regarded  as  a  plague  endemic  area,  which  includes 

portions  of  German  and  British  East  African  territory  lying  to  the 

west  of  Lake  Victoria^yanza. 

In  May  a  single  fatal  plague  case  occurred  on  board  the  govern- 
ment steamer  Sybil  at  Bukoba,  but  no  extension  of  the  disease 
appears  to  have  resulted  from  this  case. 


MOZAMBIQUE. 

For  some  time  the  Portuguese  authorities  had  carried  out  a 
medical  inspection  of  all  passengers  arriving  from  the  Transvaal 
by  rail.  On  July  18th,  1904,  a  native  was  found  among  the 
arrivals  at  Lorenzo  Marques  to  be  suffering  from  illness  suspicions 
of  plague.  He  was  isolated  at  San  Jose  de  Thangnene,  about  five 
miles  outside  the  town,  where  he  died.  It  is  stated  that  the  post- 
mortem examination  and  bacteriological  investigation  confirmed 
the  diagnosis  of  plague.  No  extension  of  the  disease  supervened 
from  this  case.  But  at  the  beginning  of  November,  four  suspected 
cases  of  plague,  2  of  them  fatal,  were  reported  at  Maguda,  where  in 
1903  similar  cases  occurred.  There  was  apparently  no  spread  of 
the  infection  in  Maguda  during  1904  from  these  cases,  though 
in   January,   1905,  a  group   of   five   more   suspected   cases  was 


reported. 


TRANSVAAL. 


Johannesburg  and  District. — In  mid- March  1904,  suspicion 
arose  that  a  number  of  sick  persons  in  the  coolie  location  at 
Johannesburg,  suffering  from  pneumonia,  were  in  reality  ill  with 
plague.  Unfortunately,  at  the  time  that  this  occurred,  Dr.  Chas. 
Porter,  the  Medical  Officer  of  Health,  was  ill  with  typhoid  fever. 
Before  his  illness  began,  however,  he  had  already  prepared 
a  plan  of  campaign  should  plague  invade  Johannesburg.  So  soon, 
therefore,  as  it  became  known  that  suspected  plague  cases  had 
occurred,  the  arrangements  devised  by  Dr.  Porter  were  put  into 
force  by  Dr.  Walter  C.  Pakes,  who  was  acting  temporarily  as 
Medical  Officer  of  Health.  Bacteriological  investigation  confirmed 
the  diagnosis  of  plague,  and  in  consequence  immediate  action 
was  taken. 

•  VerOffenUichungen  des  EaiBerlichen  Qesundbeitsamtes,  July  6th,  190i 
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Altogether  ap  to  the  end  of  Jaly  some  149  cases  and  97  deaths  app.  ▲«  Na  17. 
from  plague  were  reported  in  and  around  Johannesburg.    But  on  proOTe»and 
August  13th  the  Transvaal  was  officially  declared  to  be  free  from  P^^^°  ^' 
the  disease.    Of  the  figures  given  above,  it  appears  that  112  cases  throughoat 
and  82  deaths  were  referred  to  the  town  of  Johannesburg.*    It  is  during  i&; 
thought  more  than  probable  that  some  fatal  cases  of  pneumonia  by  Dr.  Brw& 
among  natives  and  coolies,  before  the  recognition  of  the  epidemic«      ^' 
were  due  to  plague,  and  in  that  case  the  figures  given  above  do 
not  represent  the  total  amount  of  the  disease  at  Johannesburg 
and  district  in  1904. 


There  does  not  appear  to  have  been  anything  resembling  an 
epidemic  among  the  local  rats  before  or  during  this  plague  outbreak. 
The  precise  origin  of  this  prevalence  of  plague  in  Johannesburg 
has  not  been  traced  to  any  definite  source,  though  infected  forage 
imported  from  Cape  Colony  was  suggested  by  some  persons  as  the 
probable  source. 


The  coolie  location  that  became  invaded,  and  which  was  in 
an  insanitary  condition,  having  been  previously  condemned  by 
Dr.  Porter,  was  evacuated,  and  some  3,100  persons  were  removed 
to  a  segregation  camp  outside  the  town.  Only  one  &tal  case  of 
plague  occurred  in  this  camp  during  the  24  days  following  the 
removal  of  the  coolies.  The  abandoned  location  was  burnt  to 
the  ground  after  due  precautions  had  been  taken.  After  a 
I>eriod  of  12  days*  detention  in  camp,  the  coolies,  under  certain 
restrictions,  were  allowed  to  come  and  go  between  the  camp 
and  the  town.  Other  measures  comprised  early  notification  of 
suspected  cases,  removal  to  hospital  and  complete  disinfection 
of  articles  and  places.  Employers  of  native  labour  were  required 
to  call  in  medical  assistance  to  any  sick  native  within  24  hours 
of  his  fidling  sick.  No  Asiatic  was  allowed  to  travel  unless 
provided  with  a  medical  certificate  of  his  being  in  good  health. 
A  large  staff  of  special  inspectors  and  disinfectors  were  engaged  ; 
medi^  men  with  previous  plague  experience  were  also 
employed. 


•  Tba  radal  dlitributioD  of  these  is 

asfoUows:- 

Cases. 

Deaths. 

Whites 

24 
66 

4 
29 

12 
62 
1 

17 

Indlaiw    .. 

Coloured 

NatiTCS 

112 

82 

1 

11909 
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Cape  Colony. 

In  Cape  Colony  plagne  was  present  throughoat  1904,  but  only 
in  sporadic  form.  Altogother  57  cases  and  25  deaths  were  reported 
in  the  Colony.  No  plague  in  man  or  rats  was  fonnd  in  Cape 
Town.  Some  31,138  rats  were  examined  dnring  the  year  in  the 
Harbour  district  and  in  the  municipality  without  a  single  rodent 
being  found  infected  by  plague. 

In  Port  Elizabeth  53  cases,  23  fatal,  were  reported,  distributed 
throughout  the  year  as  shown  in  the  following  table  : — 


Port  tillEfllwth. 
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i 
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2 
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3 

1 

4 
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2 

5 
1 

3 

1 

5 

1 

3 

The  case  mortality  was  43*4  per  cent. 

Plague  infected  rodents  were  found  in  Port  Elizabeth  through- 
out the  year;  in  no  month  did  plague-infeoted  rats  Call  to  be 
discovered.  But  the  effect  of  this  rat  infection  does  not  appear  to 
have  been  severe  since  no  epidemic  arose. 

In  East  London  a  single  fatal  plague  case  was  discovered  in 
January,  but  there  were  no  subsequent  cases  throughout  the 
other  eleven  months  of  the  year,  although  plague-infected  rodents 
were  found  in  January,  February,  March,  April,  July,  August, 
September,  October,  November,  and  December.  So  that,  although 
plague  was  present  among  rats  throughout  ten  months  of  19M, 
apparently  this  had  no  influence  in  causing  the  spread  of  plague 
to  man. 

At  Kynasna  some  plague-infected  rodents  were  found  in 
January,  but  no  human  plague  occurred. 

At  Queenstown  rats  were  discovered  infected  by  plague  in 
January  and  February,  but  no  human  plague  cases  supervened. 

At  Qrahamstowny  in  May  and  June,  plague-infected  rodents 
were  discovered,  but  there  were  no  human  cases  throughoat  the 
year. 


At  Uitpnhage  three  human  plague  cases  were  reported  (one  &tal) 
in  March  1904,  but  no  further  cases  followed ;  and  apparently 
there  was  no  previous  or  subsequent  infection  of  local  rats. 
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A  few  sporadic  ])lague  cases  were  notified,  numbering  17  in  throwhoat 
all,  and  12  of  them  fatal,  during  1904  in  Natal.  These  were  Ji^®,i^**lg| . 
distributed  throughout  the  year  as  shown  below.  by  or.  Bruoe 

Low. 
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Most  of  these  cases  were  referred  to  Durban  or  its  immediate 
▼icinity.  Plague  among  rats  was  discovered  to  exist  from  May  to 
November  in  and  around  Durban.  But  the  effect,  if  any,  of  rat 
plague  on  man  appears  to  have  been  comparatively  trivial. 


MAURITIUS. 

Plague  seems  to  have  become  endemic  in  Mauritius,  with 
tendency  to  epidemioity  in  alternate  years  ;  as  appears  from  the 
table  below  which  gives,  year  by  year  since  1898  to  1901  inclusive, 
the  reported  cases  and  deaths  from  plague  in  the  island. 


Year. 


1898 
1899 
1900 
1901 
1902 
1908 
1904 


Plague. 


Total 


Attacks. 

2 
1,416 

796 
1,098 

506 
1,394 

568 

5,775 


Deaths. 


1,117 
593 
805 
386 

l,a34 
449 

4,386 


Case 
mortality 
percent. 


78-9 
74-6 
73-6 
76-3 
74-2 
78-9 

75-5 


Sl«09 


^% 
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Plagae  which  was  epidemic  in  Manritias  in  the  antumn  ana 
winter  of  1903  continued  into  Jauuary  and  February,  1904. 
Though  never  entirely  absent  from  the  monthly  returns  the 
disease  then  remained  dormant  till  August  and  September,  when 
it  began  again  to  become  epidemic  and  continued  to  prevail  to 
the  end  of  the  year.  The  subjoined  table  gives  month  by  month 
the  number  of  reported  cases  and  deaths  from  plagae  daring 
the  year. 
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From  the  Mauritius  medical  reports  for  the  year  January  11th, 
]  904  to  January  9th,  1905,t  it  appears  that  the  racial  incidence 
was  as  follows  : — 


Mauritians. 


White.       "Non-white; 


Indians.* 


Chinese. 


ToUls. 


Oases 
Deaths 


129 
93 


316 
247 


51 
36 


503 
880 


These  cases  and    deaths  were    distributed  over  the    various 
districts  of  the  Island  as  follows  :— 


Districts  of  AlauritioB. 


Plague. 


Cases. 


Deaths. 


Port  Louis 
Pamplemonsses 
Rivilre  du  Rempart . 

Flaoq    

Qraud  Port  ... 
Savanne 

Plaines  Wilhcms 
Black  RiTer  ... 
Moka 


Total  12  months  January  11, 1904, 
'  -^Qrv  9,  1905. 


301 
13 

22 

28 

9 

124 

3 

5 


505 


236 

7 

17 
23 

7 
86 

I 
3 
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It  is  worthy  of  mention  that  no  fewer  than  220  cases — 43*5  APP.A,yo.i7. 
per  cent,  of  the  total  attacks  in  Manritins— were  not  discovered 
till  after  death  from  plague  hai  occurred  ;  and  in  addition  other 
cases  were  found  in  a  dying  condition.  These  facts  suggest  that 
coneealment  of  cases  has  had  a  share  in  the  long  continuance  of 
plague  in  Mauritius.  Rats  and  mice  were  examined  bacterio- 
logically  for  si^ns  of  plague,  and  in  some  instances  they  were 
found  to  be  suffering  from  the  disease. 

Daring  the  year  some  30,000  rats  were  destroyed  in  Port  Louis 
alone. 

A  considerable  amount  of  Yersin^s  anti-plague  serum  was  used 
during  1904  in  Mauritius,  no  fewer  than  3,750  "  bottles "  having 
been  sent  from  the  Lister  Institute  in  London;  but  it  would 
appear  that  the  results  of  its  use  were  not  encouraging. 
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INDIA. 


There  was  considerable  decrease  in  the  amount  of  reported 
cholera  in  India  during  1904  as  compared  with  the  previous  year. 
The  recorded  cholera  deaths  in  India  during  each  of  the  last  nine 
years  ai*e  given  in  tabular  form  below  : — 


1896.       1897.       1888.  ,'    1899.       1900. 


1901. 


190?. 


1IH8.       1901 


Cholera- 
Deaths  . . 


488.070    569.276 


152.711 


171,410 


283.691 


224^35 


314itll    193.067 


The  Presidency  of  Bengal  sustained  the  largest  amount  of 
damage  from  the  cholera  epidemic  of  1904,  no  fewer  than  137,701 
deaths  of  the  193,657  (above  70  per  cent.)  being  referred  to  that 
province.  Madras  came  next  with  23,109  deaths,  and  Bombay 
with  13,156.  Some  provinces  and  states  recorded  no  deaths  from 
cholera  during  the  year. 

As  regards  192,835*  deaths  from  cholera  reported  in  the  year 
1904  in  the  various  provinces,  excluding  the  Native  States,  the 
appended  table  shows  month  by  month  the  number  certified  : — 
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Bengal  (ll^Ol  Census  population,  74,423,193). 

The  137,701  cholera  deaths  certified  in  the  Presidency  of  Bengal 
in  1904  were  fewer  than  in  immediately  antecedent  years  ;  in 
1903  and  1902  they  numbered  r?03,405  and  150,971  respectively. 
The  district  of  Bengal  which  suffered  relatively  the  most  was 
Malda,  where  the  ratio  of  deaths  from  cholera  per  1,000  population 
was  4*70 ;  the  lowest  rate  was  at  Singhbhum  where  it  was  only 
•09  per  1,000. 


*  For  the  Native  States,  regarding  which  trustworthy  returns  have  been  received, 
822  further  deaths  have  to  be  added,  briUKing  the  total  cholera  deaths  in  the  Pieeidency 
up  to  193,467. 
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The  followiDg  table  gives  the  incidence  of  cholera  month  by    APP.A,yo.i( 
month  doling  1904  iii  the  Bengal  Presidency  : — 
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In  the  report  of  the  Sanitary  Commissioner  for  Bengal*  for 
the  year  1904  it  is  stated  that  cholera  is  nearly  always  more 
prevalent  in  river  districts  than  in  drier  districts  ;  with  the 
explanation  that  everybody  in  river  districts  resorts  to  the  river's 
bank  for  the  purposes  of  nature.  When  the  current  in  the  river 
18  slow  and  the  volume  of  water  small  cholera  is  rife ;  when 
there  is  a  good  flood  the  disease  is  rare. 

Comparatively  few  anti-cholera  inoculations  were  performed 
in  Bengal  during  the  jear.  Formerly  large  numbers  of  coolies 
destined  for  the  Assam  labour  districts  were  inoculated  before 
being  sent  on.  The  Chief  Commissioner  for  Assam  has  lately 
Boggled  the  discontinuance  of  the  anti-cholera  inoculations, 
considering,  it  would  seem,  that  the  measure  has  not  been  of 
matofial  effect  in  obviating  cholera. 

The  disinfecting  of  wells  in  Bengal  by  permanganate  of  potash 
is  r^iarded  as  having  given  encouraging  results ;  when  done 
thoroughly  and  regularly  this  has  been  of  value,  it  is  thought, 
in  reducing  the  amount  of  cholera  cases.  It  is  proposed  that 
native  wells  should  be  disinfected  by  this  means  as  soon  as  the 
water  is  getting  low,  without  waiting  till  cholera  has  actually 
made  its  appearance  in  a  district. 

•  Calcutta. — ^The  reported  deaths  from  cholera  in  this  city  during 
1904  numbered  2,056,  against  2,037  in  1903  and  2,716  in  1902. 
Cholera  deaths  in  Calcutta  during  1901  were  distributed  through- 
out the  year  as  follows  : — 
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•  By  Oaplaio  W.  Wesley  Clemesha,  M.D., 
lor  Bwl;XWcittta,  1906. 


LM.S.,  Offloiating  Sanitary  Oommisdoner 
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During  1901  there  was  a  large  increase  in  the  number 
of  cholera  deaths  in  the  presidency  as  compared  with  two 
previous  years,  the  deaths  numbering  13,156  in  1901,  against 
1,825  in  1903  and  3,229  in  1902.  The  districts  which  suffered 
most  in  1904  were  Poona  (3,105  deaths)  and  Sholapur  (2,828), 
the  respective  rates  per  1,000  of  the  population  being  3*14  and 
3'92.  The  incidence  of  cholera  in  the  Presidency  throughout  the 
year  is  shown  in  the  subjoined  table  : — 
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So  far  as  can  be  learned  the  notified  cholera  attacks  numbered 
23,877,  so  that  the  case  mortality  was  55*10  per  cent.  The 
collectorate  of  Poona  yielded  5,7()3  cases. 

There  was  sudden  increase  of  cholera  during  the  month  of  July 
associated  with  Ashadi  &ir,  which  was  attended,  it  is  said,  by 
about  300,000  persons.  In  Pandharpur  town  where  the  pilgrims 
assembled  the  disease  appeared  about  July  2l8t.  The  fair  closed 
on  July  27th,  and  the  pilgrims  dispersed  to  their  homes  some  of 
them  carrying  with  them  the  germs  of  the  disease.  An  explosive 
outbreak  in  August  followed. 

The  City  of  Bombay  recorded  during  1904  some  290  cases  and 
219  deaths  from  cholera,  182  attacks  and  134  deaths  being 
referred  to  the  month  of  August ;  the  outbreak  in  this  instance 
being  undoubtedly  connected  with  the  return  of  pilgrims  from 
Pandharpur.  •--  ^ 


Madras  Presidency  (1901  Census  population,  42,397, 522).^ 

Cholera  in  1904  caused  23,109  deaths  in  the  Presidency,  as 
compared  with  27,393  in  1903  and  29,769  in  1902.  In  this 
Presidency  there  has  been  a  marked  diminution  in  the  cholera 
mortality  in  recent  years,  as  is  shown  in  the  following  table  : — 
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The  districts  of  Madras  which  suffered  the  most  from  cholera  ^^^  ^^ 
in  19iML  were  Tanjore  (6,189  deaths)  and  South  Arcot  (4,866).  Ohoiera 
In  these  districts  many  of  the  village  water  supplies,  taken  from  the^^^mldii 
irrigation  channels,  are  open  to  excremental  pollution  in  passing  I904;b7i>r. 
groups  of  dwellings.  ®""**  ^''• 

The  following  table  shows  month  by  month  the  number  of 
deaths  reported  from  cholera  during  1901  in  the  Madras 
Piresidency : — 
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In  the  city  of  Madras,  with  a  population  of  509,346,  there 
were*  not  more  than  60  deaths  from  cholera  recorded  during  the 
year,  34  of  which  were  referred  to  the  mouth  of  Mtfhsh. 

Unitbd  Provinobs  op  Agra  and  Oudh 
(1901  Census  population,  47,691,782). 

The  total  deaths  from  cholera  in  the  United  Provinces  during 
1904  was  6,617,  compared  with  47,159  in  the  preceding  year. 
The  rate  per  1,000  of  the  population  was  -14  in  1904,  against  -93 
the  average  of  the  previous  five  years.  The  distribution  of  these 
cholera  deaths  throughout  the  months  of  1904  is  shown  in  the 
statement  below : — 
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The  greatest  incidence  was  in  the  districts  of  Gonda  (Fyzabad 
Division)  and  Basti  (Oorakhpur  Division)  with  2,022  and  1,510 
cholera  deaths  respectively,  with  rates  of  1*44  and  '82  per  1,000 
of  the  population. 


Thb  Punjaub  (1901  Census  population,  24,754,737). 

'/.There  was  no  severe  prevalence  of  ohoiera  in  the  Punjaub 
daring  1904,  only  716  deaths  being  certified  from  the  disease.  Of 
these  228  or  nearly  a  third  were  referred  to  the  district  of  Hissar, 
where  the  water  supply  of  a  certain  village  became  contaminated, 
thus  causing  a  localised  epidemic. 
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Assam  (1901  Census  population,*  6,126,343). 
Compared  inrith  the  last  three  years  there  was  a  considerable 
diminution  in  1904  in  the  amount  of  cholera  in  Assam,  only 
5,588  deaths  from  the  disease  being  recorded.  In  1902  and  1903 
cholera  deaths  numbered  12,658  and  8,360  respectively.  The 
cholera  deaths  month  by  month  in  Assam  in  1904  are  given  in 
the  subjoined  table  : — 


Assam. 

^ 

1 

i 

.. 

1 

S" 

1 

1 

Total 
in 

a 

1 

1 

I 

<    ■ 

i! 

o 
a 

3 

< 

1 

1 

& 

1 

1901. 

Choleri- 

1 

Doith?  .. 

149 

69 

139 

351 

3?7 

360 

219 

148 

149 

307 

1485 

zjm 

5i68 

The  ratio  of  cholera  deaths  per  1,000  of  the  population  was  1*08 
compared  with  2*30  the  ratio  of  the  five  previous  years. 

The  greatest  iuciJence  of  the  disease  was  in  the  Sylhet  district, 
in  the  Surma  Valley,  where  3,681*  cholera  deaths  were  recorded 
during  190L 

Burma  (1901  Census  population,  10,490,624). 

Lower  Burma, — During  1904  there  came  under  observation 
3,369  cases  of  cholera  in  Lower  Burma,  and  of  these  2,472  proved 
fatal — a  case  mortality  of  88  per  cent.;  in  1903  the  cases  numbered 
8,532  and  the  deaths  5,346— a  fatality  of  63  per  cent.  In  1904  the 
disease  is  reported  to  have  invaded  21  towns  and  607  villages,  but 
the  number  of  cases  occurring  in  each  locality  was  comparatively 
small. 

In  Upper  Burma  508  persons  are  reported  to  have  died  from 
cholera  during  1904,  compared  with  2,887  in  1903.  One  small 
outbreak  of  illness  in  1904  assumed  to  be  cholera,  turned  out  on 
investigation  to  be  due  to  ptomaine  poisoning  from  eating  the 
decomposing  flesh  of  a  bullock,  and  the  civil  surgeon  who  made 
the  investigation  expressed  the  opinion  that  other  small  outbreaks 
of  reported  cholera  in  rural  districts  may  probably  have  had 
similar  origin. 

The  appended  table  gives  month  by  month  the  number  of 
reported  cholera  deaths  during  1904  in  Lower  and  Upper  Burma : — 
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*  The  registration  districts  of  the  Surma  and  BraliaiiiM>i>tra  VaUeys  have  a  lolal 
opulatioD  of  5,275,706,  and  these  figures  are  used  in  the  stattstioal  calcnlaUons  bv  tlie 
litary  Commissioner. 
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Other  Indian  Provinces  and  States.  ai*.a^no.i« 

Only  150  cholera  deaths  were  certified  in  Central  India  daring  throughont 

1904,  against  1,110  in  the  preceding  year.  i9&7bj?ii?: 


In  the  Mysore  State  471  cholera  deaths  were  reported.  In 
RqfptUana  and  in  the  North  West  Frofitier  Province  only  a 
single  case  was  in  each  instance  reported. 

French  "Establishments"*  in  India 
(1901  Census  population,  273,185). 

The  total  number  of  deaths  which  were  reported  in  the  French 
"establishments"  in  India  from  cholera  during  1904  was  731,  as 
compared  with  435t  in  1903.  The  place  which  suffered  most  from 
the  disease  was  Kan'kaly  situated  in  the  Canvery  delta  on  the 
Coromandel  coast,  with  a  population  of  50,595,  among  whom 
220  cholera  deaths  were  recorded. 

CEYLON. 

Colombo, — Several  shipbome  cases  of  cholera  were  reported 
from  Colombo  during  1904.  On  March  Ist  the  English  s.s.  Clan 
Stimrt  from  Calcutta  arrived  at  Colombo  and  reported  that  three 
days  before  arrival  a  stoker  had  died  from  an  illness  the  nature  of 
which  the  master  had  not  recognised.  Another  stoker  who  had 
WMted  upon  th*^  first  case  was  attacked  by  the  same  sort  of  illness 
and  was  landed  on  March  2nd  at  Colombo  for  treatment  in  the 
port  hospital. 

On  November  3rd  the  English  s.s,  Torridge  arrived  at 
Colombo  from  Bassein  (Burma)  with  three  of  her  crew  suffering 
from  cholera,  one  of  whom  died  before  removal  to  hospital.  The 
other  two  patients  were  landed  at  the  port  hospital,  and  on  the 
following  day  three  more  cases  were  discovered  on  board  and 
taken  on  shore  for  treatment.  Of  the  six  cases,  four  proved  fatal, 
viz.,  one  on  board  ship  and  three  at  the  hospital.  The  disease 
in  this  instance  proved  to  be  cholera. 

FRENCH    INDO-CHINA. 

Cochin  China  (Population,  2,960,000).  —  Cholera  appears 
annnally  in  this  French  colony  and  in  1904  was  reported  from  a 
number  of  different  localitien,  the  most  severely  affected  being 
Mytho  and  Chandoc.  The  total  number  of  cholera  attacks  and 
deaths  is  not  known  ;  the  number  of  the  latter  which  came  under 
official  observation  was  675,  but  it  is  held  that  these  figures  are 
&r  below  the  reality.  In  the  province  of  Gocong  alone  430  deaths 
were  reported.  The  port  of  Saigon  was  attacked  in  July;  the 
disease  it  is  said  having  been  brought  from  the  interior. 

Tonkin  (population,  9,000,000).— In  this  colony  certain  localities 
were  invaded  by  cholera  during  1904,  but  there  occurred  con- 

*  Hmm  oomprlae  Fondicherry,  KarikaU  Obandernafrore,  Yanaoo,  and  Mah4. 

t  Jb»  number  of  cholera  deaths,  436,  for  1903,  is  taken  from  a  recent  oflioial  report  by 
Dr.  Kermonwit,  pnbHtfaed-^ir  the-  BoIietiB  de  rAcadAmle  de  Medieme  No.  13, 1900.  The 
number  of  deaths  glTeo  in  the  annual  report  for  19(»,  253,  was  therefore  incorrect. 
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^•^^L?*-*  K-isniij  f^T-ff-  i-o^zs  -ssass,  r*  'a*  zr?Ti<w*  jw.    During  April 
aad  M*T  ifij*  -snTiziSti  -cc  T*j21'E\^*S  wm  aKahtked.    In  the  town 

^  lias   raai*   I4-I    f*a::ii  v-^re   >*:aIlT  eertifi«d.     In  Phu  de 

^Hii^Z^^  Ti*n-HTr^  'ixriz^  lir  s.-r-cii  -c-f  Ap?il  152  penons  were  known 
lo  ittT*  iBif»7i!«i  fpr-e.  «rt^rn.  lai  ^-d  ihege  46  died. 

Other  pi£ae««  TTrr?^  irT^i-s-L  ?:>rL  »*  Thanh-Hoa.  Phn-Ly,  Xinh- 
Binh.  £z>i  Hir<L  B-t'  *o  i-ruLl5  of  ibese  laner  onitoeaJu  have 
been  f^^^b-xsiizu?- 

/>!'»  j*;-p^!ari<i-  S •>/•'•'  . — It  i«  known  that  cholera  appeared 
in  li"4  in  \hr:  p-^-Tir^r  vf  BiT'.aniban^  in  the  Colony  of  Laos. 
Bat  no  details  havr:  a^  jrrs  c^E;«ra  o£ciaIlT  published  respecting 
this  ootbrcak. 

STRAITS   SLTTLEMENTS. 

Shigapor^, — In  li*i>l  ihr»?e  fatal  case?  of  cholera  were  notified 
in  Singapore,  agains:  226  c;&s*es  and  I^)  deaths  in  1903.  From 
the  Britiih  Consaiar  reports  i;  appears  that  with  the  exception  of 
the  abore  ihn^  cases  no  cholera  anacks  came  onder  observation. 

Penang, — Five  imp3rted  chclera  cases  occurred  at  Penang 
daring  1904;  ther  were  removed  at  once  to  the  qoarantine 
station  on  Pnlaa  Jerejak, 

BORNEO. 

In  Angast,  1901,  cholera  is  stated  to  have  appeared  at  Kndat 
(or  Koadet),  the  capital  of  the  Saba  territory,  a  seaport  situated 
at  the  north-eastern  comer  of  British  Borneo.  No  details  of  the 
outbreak,  however,  have  been  received. 

LABUAX. 

Cholera  appeared  in  December,  1901,  in  the  Island  of  Labnan, 
which  lies  near  the  north-west  coast  of  Borneo.  No  report  has 
yet  been  forthcoming  as  to  this  outbreak. 

DUTCH  EAST  INDIES. 

Island  of  Celebes. — An  official  communication*  dated  December 
20th,  1904,  stated  that  cholera  was  prevailing  epidemically  in  the 
territorial  district  of  Bouthain  and  also  in  the  port  of  Boeloe- 
koemba  (or  Boulukumba),  which  places  had  accordingly  been 
declared  infected  by  cholera.  Later  reports  show  that  the 
epidemic  continued  during  the  early  months  of  1905. 

THE  PHILIPPINES. 

It  has  been  recorded  that  a  severe  epidemic  of  cholera  swept  over 
the  Philippine  Islands  during  1902.  This  continued,  though  in 
less  amount,  in  1903,  finally  disappearing  in  the  spring  of  1901. 
*  The  total  cholera  cases  and  deaths  recorded  during  1904,  January 
to  May,  numbered  respectively  127  and  85.  It  is  stated  that  from 
March  20th,  1902,  to  May,  1904,  there  occurred  in  the  Philippine 

•  Vide  Bulletin  Quarantenaire  d' Egypt,  January  ISth,  1906. 
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Islands  160,671  attacks  and  105,075  deaths;    5,581  attacks  and  app.a^o.ii 
4,386  deaths  were  referred  to  the  town  of  Manila.     In  1904  from  ohoienb 
May  to  the  end  of  the  year  no  further  cases  of  cholera  were  thi°^^wffin 
reported  in  the  Philippines.  B^eeZow' ^ 

CHINA. 

Hong  JCon^.— Cholera  in  Hong  Kong  during  1904  comprised  41 
cases  and  35  deaths.  This  outbreak,  which  was  confined  to  the 
Wanchai  district,  occurred  during  the  months  of  May,  June,  and 
July.  The  persons  chiefly  attacked  were  coal  coolies  engaged  in 
loading  ships.  In  two  instances  only  the  infection  was  shipbome, 
from  &iigon  (Cochin  China). 

Shanghai. — Cholera  was  reported  as  prcTailing  in  Shanghai  in 
August,  1904,  scattered  cases  having  been  observed  in  July.  No 
ofBcial  figures  as  to  the  incidence  of  the  disease  in  the  native 
population  are,  however,  available.  Locally  spread  of  cholera  is 
thought  to  be  facilitated  during  the  season  when  melons  are  ripe. 
Melons  it  appears  cut  into  small  portions  and  exposed  for  sale  on 
the  stalls  in  the  native  quarters  are  apt  to  become  covered  with 
swarms  of  flies,  and,  as  these  cut  melons  are  a  favourite  food  of 
the  coolie  class,  it  is  believed  that  infection  conveyed  by  flies 
from  fsBcal  matter  has  thus  been  operative  in  causing  cholera. 
Dr.  Stanley,  the  European  Medical  Officer  of  Health,  msMde  in  this 
connection  some  experiments  as  to  the  viability  of  the  cholera 
organism  when  planted  on  certain  fruits,  and  he  found  that  on 
watermelons  the  cholera  vibrio  grows  luxuriantly  for  a  consider- 
able time,  until  indeed  the  fruit  putrefies. 

A  few  cases  of  cholera  were  reported  in  1904  from  Amoy  and 
AtUung^  but  definite  details  have  not  been  forthcoming  as  to 
these  occurrences. 

JAPAN. 

Although  there  were  no  cholera  outbreaks  reported  in  Japan 
during  1904,  there  were  a  few  imported  shipbome  cases  at  certain 
of  the  ports;  some  of  which  attacks  were  doubtfully  cholera. 
Two  such  cases,  both  fatal,  occurred  at  Yokohama—  one  at  Kobe 
and  one  (on  board  a  French  sailing  vessel)  at  Hakodate.  A 
single  fatal  imported  case  also  occurred  in  June  at  Tamsui  in 
Formosa. 

ENGLAND. 

No  cholera  cases  occurred  in  England  and  Wales  during  1904. 
But  three  ships  arrived,  technically  infected,  at  our  ports  having 
had  one  or  more  cholera  cases  on  board  during  the  voyage  or 
antecedently  at  the  port  of  departure.  These  instances  were  as 
follows : — 

(1)  SJL  Warwickshire  from  Rangoon  arrived  at  the  mouth  of 
the  Thames  on  January  10th,  having  touched  at  Colombo,  Suez, 
and  liaraeilles.  The  master  reported  that  on  December  6th,  1903, 
three  days  before  the  ship  sailed  from  Rangoon,  a  fireman  on 
board  was  attacked  by  a  cholera-like  illness  and  was  landed  at  the 
port  hoepital;  the  vessel  was  t^en  disinfected  and    sailed    oj^ 
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krw.  ^*^o,  18.    December  9th  for  Colombo.    Daring  the  voyage  a  few  casee  of 
Ohoien  diarrhcBa,  apparently  not  of  a  severe  kind,  occurred.    There  was  no 

thT'^^iii      confirmation  bacterioscopically  of  the  diagnosis  of  cholera  in  this 
MjMj^by  Dr.B.  instance.    All  on  board,  viz.,  12  officers  and  163  crew  (95  of  whom 
""        were  non-Europeans)  were  found  in  good  health  when  medically 
inspected  on  arrival  at  the  mouth  of  the  Thames. 

(2)  S.S.  Clan  Stuart  left  Calcutta  on  February  24th  and  arrived 
at  Colombo  on  March  1st.  Two  days  after  her  departure  from 
CMcutta  a  stoker  had  been  seized  with  sudden  illness,  suspiciously 
resembling  cholera,  of  which  he  died  next  morning  and  was 
buried  at  sea.  On  March  2nd,  while  the  vessel  was  lying  in 
the  harbour  at  Colombo,  another  stoker  fell  ill  and  his  ailment 
was  diagnosed  as  cholera,  for  which  he  was  landed  at  the  j)ort 
hospital.  The  ship  after  being  disinfected  resumed  her  voyage, 
arriving  at  Suez  on  March  15th,  where  she  was  again  disinfected 
before  passing  through  the  canal.  After  touching  at  Malta  the 
Clan  Stuart  arrived  at  the  mouth  of  the  Thames  where,  on 
medical  inspection,  all  on  board  were  found  to  be  well. 

(3)  8.S.  Ambistan  left  Bassorah  on  May  13th,  where  she  had 
been  lying  since  May  2nd,  touching  at  Bushire  on  May  14th  and 
arriving  at  Karachi  May  19th  where  she  remained  till  May  25th. 
She  called  at  Djeddah  on  June  5th,  Suez  on  June  10th,  and 
reached  Hull  on  June  27th ;  finally  she  arrived  at  the  mouth  of  the 
Thames  on  July  1st  The  master  reported  that  on  May  13th,  the 
day  the  ship  sailed  from  Bassorah,  a  native  fireman  was  attacked 
by  cholera  and  died  next  day.  The  ship  and  the  crew's  effects 
were  disinfected  at  Slarachi,  and  at  Suez.  On  arrival  in  this 
country  all  on  board  were  i^ell. 

EGYPT. 

There  were  no  indigenous  cases  of  cholera  reported  in  Egypt 
during  1904 ;  but  two  cases  occurring  on  board  a  British  vessel 
were  dealt  with  at  Suez.  Both  cases  proved  fatal,  and  the 
diagnosis  was  confirmed  by  bacterioscopic  investigation. 

The  vessel  in  question,  the  s.9.  Coulsdon  outward  bound  from 
Manila,  Soerabaya,  Panna,  and  Samarang,  left  the  last-named 
port  on  September  26th  for  Delaware.  On  October  5th  a  Chinese 
stoker  developed  symptoms  of  cholera,  of  which  he  quickly  died. 
On  the  vessel's  arrival  at  Suez  on  November  4th,  two  other 
Chinese  stokers  were  found  to  be  suffering  from  choleraic 
symptoms,  of  which  after  they  had  been  landed  at  Moses  Wells 
Sanitary  Station,  one  died  the  same  day  and  the  other  three  days 
later. 

The  GouUdon  was  disinfected  and  ull  necessary  precautionary 
measures  were  taken,  after  which  the  vessel  resumed  her  voyage, 
passing  through  the  canal  "  in  quarantine."  There  were  no  sub- 
sequent developments  of  disease  on  board  the  ship  of  a  choleraic 
kind. 

TURKEY. 

It  has  been  recorded  that  at  the  end  of  1903  cholera  was 
9tlU  lingfering  in   certain  districts   of  Syria  and  Mesopotamia, 
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especially  about   Aleppo,  Latakia,  Hanran,  Diabekir,  Hindieh^  Agg«A,yai 
Moasul,  MuBseleb,  Belgdad,  and  Kerbela.    From  these  localities  ohoien 
in    Meeopotamia  cholera  spread  in  the   early  part  of   11K)4  to  ^^S^Ub 
neighbouring  districts.    After  a  brief  period  in  which  the  disease  ^•^g^'- 
4Memed  to  subside,  cholera  began  in   the  early  summer  months     ™^    ^* 
to  assume  greater  virulence  and  gradually   became    somewhat 
widely  diffused  throughout    Lower  Mesopotamia.      Among  the 
places  which  suffered  most  severely  may  be  mentioned  Bagdad, 
where  some  1,500  persons  were  attacked,  of  whom  upwards  of 
1,100  died.    About  this  time  a  death  from  cholera  occurred  on 
board  the  British  gunboat  Cornet^  which  was  then  lying  in  the 
River  Tigris  off  Bagdad.    At  Solimanieh  it  is  estimated  that  more 
than  1,000  persons  perished  during  the  cholera  epidemic  in  that 
town.    Other  places  implicated   in  the  epidemic   were  Djemat, 
Hilla,  Kerbela,  Mendeli,  and  Nedjeff. 

.  Travelling  southwards  through  Bassorah  the  infection  reached 
the  Arabian  shores  of  the  Persian  Gulf.  The  Bahrein  Islands, 
situated  off  the  east  coast  of  Arabia,  were  invaded,  the  outbreak 
proving  extremely  severe,  no  fewer  than  1,500  victims  perishing 
from  the  disease  within  a  period  of  four  weeks.  The  infection 
next  spread  along  the  coast  to  Koweit,  Katar,  and  Muscat,  and 
thence,  following  the  ordinary  caravan  routes,  cholera  penetrated 
into  the  interior,  where  a  number  of  oases  were  invaded. 

At  the  end  of  1904  cholera  was  still  present  in  Mesopotamia. 
So  far  as  can  be  learned  from  Turkish  reports,  there  occurred 
during  1904  in  the  Ottoman  Empire  10,466  cases,  9,192  of  which 
ended  fatally.  It  is  probable,  however,  that  these  figures  do  not 
represent  the  full  extent  of  the  cholera  epidemic  in  Asiatic 
Turkey. 

It  is  worthy  of  note  that  the  Holy  Pilgrimage  of  1904  to  Mecca 
passed  off  without  the  appearance  of  cholera  in  the  Hedjaz, 
notwithstanding  the  presence  of  the  disease  in  Mesopotamia,  from 
wliich  region  pilgrims  would  no  doubt  be  attending  this  religious 
festival.  It  is  stated  that  no  fewer  than  200,000  persons  were 
assembled  together  en  Mount  Arafat,  not  far  from  Mecca,  at  the 
culminating  ceremonies  of  the  Haj  at  the  end  of  February.  It 
speaks  well,  therefore,  for  the  precautionary  measures  carried 
out  with  respect  to  the  pilgrims  that  no  developments  of  cholera 
oocnrred  in  the  Mohammedan  Holy  Land  during  or  after  the 
pilgrimage  of  1904. 

PERSIA. 

Cholera  spread  from  Mesopotamia,  in  the  spring  of  1904,  into 
Persia,  the  disease  being  conveyed  by  Shiah  pilgrims  returning 
from  the  holy  burying  grounds  of  Kerbela,  or  Meshed-Hossein, 
which  lie  28  miles  north-west  of  Babylon.  Northwards  the 
disease  was  oarried  to  Eermanshah,  and  after  ravaging  that  city 
spread  in  many  directions  throughout  Persia.  It  is  alleged  that 
the  towns  along  the  eastern  side  of  the  Persian  Oulf  were  infected 
directly  from  Bassorah,  not  from  Kerbela.  But  be  this  as  it 
may  cholera  became  epidemic  throughout  Persia,  where  the 
groosly  insanitary  state  of  the  towns  and  villages  and  the 
l^nerally  poUu^  (^te  of  the  water  supplies  greatly  asaiatod. 
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race  Low. 


pp.A.No.ia   the  spread  of  the  disease.    Statistics  are  at  all  times  difiBcnlt  to 
hoiem  obtain  from  Persia,  and  are  seldom  trustworthy.    Consequently 

le^^^idio  ^^  ^^  ^^^  ^^^y  ^  8^^^  account  of  the  number  of  cases  and 
w^byDr.B,  deaths  which  have  been  comprised  in  this  epidemic.  Various 
rn.nA  ^w  approximations  have  been  put  forward,  some  authorities  esti- 
mating the  total  cholera  deaths  in  Persia  during  1904  at  70,000, 
while  others  reckon  that  from  250,000  to  300,000  persons  lost 
their  lives  during  the  epidemic.  The  British  delegate  on  the 
Ottoman  Board  of  Health  at  Constantinople  furnishes  the 
following  estimate  of  the  number  of  cholera  deaths  which 
occurred  from  cholera  at  the  undermentioned  places  in  Persia 
in  1904  :— 


Provinoes. 


Kermanahah 

Arak 

Malayer  Tonnerkan 
Koam  ...        ... 

Tehran        

Kasrin         ... 

Ghilan         

Mazanderan 

Khorassan 

Ispahan       

Shiras  

Arabistan    ... 

Azerbaijan 

Kerman       ...        ... 

Other  ProTinces     ... 

Total     ... 


Approximate 

Number 

of  Cholera 

Deaths. 


18,000 
15,000 
10,000 

7,000 
10,000 
96,000 

S,000 
14,000 
12,000 
13,000 
16,000 
30,000 
23,000 
30,000 
16,000 
30,000 


272,000 


RUSSIA. 

In  the  summer  of  1904  cholera  was  carried  across  the  Rusdan 
frontier  into  Transcaspasia  by  fugitives  from  Meshed  and 
Qtber  infecte4  towns  and  village  iq  the  ftorth-ei^st  o(  Perrii^« 


i^3 

The  firet  Russian  place  to  be  invaded  was  the  border  town  of  A^VNalft 
Kaakhi  where  in  three  days  some  57  soldiers  of  the  garrison  ohoi^n 
were  attacked;  and  among  the  victims  who  perished  from  the  t^^'Jwui 
disease  was  the  sorgeon  in  charge  of  the  troops.    From  K[aakhi  wm;  i^Oe,i 
the  infection  was  carried  by  Cossacks  to  Merv,  where  in  a  phort     "^    ^' 
time  some  66  cases  were  reported  of  which  53  belonged  to  the 
garrison.     From    Merv    cholera    travelled    westwards,    daring 
Angnst,  towards  the  Caspian  sea,  following  the  line  of  the  railway 
from  Merv  to  Krasnovodsk,  the  port  from  w^hich  steamers  cross 
the  Oaspian  Sea  to  Baku.    Among  the  places  invaded  by  cholera 
in  Transcaspian  Territory  may  be  mentioned  Askabad,  Tejend, 
Serakh,  Hasanknli,  and  Bairam-Ali.    Notwithstanding  stringent 
precautions  adopted  by  the  Russian  authorities  cholera  was  carried 
westwards  across  the  Caspian  to  Baku,  and  northwards  to  the  mouth 
of  the  Yolga,  on  board  the  lake  steuamers,  by  Persian  passengers 
towards  the  end  of  August.   A  considerable  epidemic  developed  at 
Baku  and  spread  to  the  adjoining  towns  and  districts  comprised  in 
the  GK>Yemment  of  Baku,  inclading  Dshewat,  Lenkoran,  and  Bala- 
Chany.    Precise  details  as  to  the  number  of  cases  and  deaths 
which  occurred  in  this  Government  have  been  difficult  to  obtain, 
but  it  appears  that  at  least  2,000  persona  were   attacked  and 
that  1,600  died  between  September  and  December,  11K)4.    This 
estimate  is  in  all  probability  far  below  the  truth. 

From  Baku  cholera  spread  westwards  to  towns  and  Government 
districts  along  the  railway  line  from  Baku  to  Batoum.  The 
Oovemment  of  Erivan  suffered  severely,  especially  the  town 
and  district  of  Erivan,  and  the  districts  of  Schauro-Daralages, 
Nachitschewan,  Etschmiadsin,  Nowabaiazet,  Alexandropol,  and 
Sormalin.  No  definite  details  of  the  behaviour  of  cholera  in  the 
Government  of  Erivan  have  been  available,  but  with  the  frag- 
mentary reports  derived  from  different  sources  it  seems  certain  that 
more  than  5,000  persons  were  attacked  by  cholera  in  this  Govern- 
ment during  the  last  four  months  of  1904,  and  that  more  than 
3,500  perished  from  the  disease. 

In  the  (Government  of  Elisabethpol,  the  districts  of  Dshebrail, 
Sangesur,  and  EUisabethpol  were  invaded,  but  it  has  not  been 
found  possible  to  make  any  estimate  of  the  number  of 
attacks  and  fatal  cases  that  occurred  in  this  portion  of  Trans- 
caucasia. The  town  of  Tifiis  was  also  infected  by  cholera .  in 
November  through  railway  passengers  coming  from  Baku  and 
Erivan. 

Finally  cholera  reached  the  Black  Sea  port  of  Batoum  in 
December,  but  the  number  of  cases  there  was  small.  So  far  as  the 
westward  progress  of  cholera  by  way  of  Transcaucasia  to  Europe 
was  concerned,  the  infection  seemed  to  have  exhausted  itself, 
for  there  was  no  further  extension  of  the  disease  beyond  Batoum 
into  Europe. 

As  has  been  said  cholera  was  carried  from  the  eastern  shore  of 
the  Caspian  Sea  by  lake  steamers  to  the  mouth  of  the  Volga.  It 
then  ascended  that  river  invading,  during  September,  towns  and 
districts  in  the  provinces  situated  on  its  banks.    The  provinces 
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>FF.A.yo.it»   which  chiefly  suffered  were  Astrachan,  Saratov,  and    Samara. 

fhoienk  Higher  up  the  river  other  towns  and  villages  were  also  attacked 

Kf^MiD     yielding  small  groups  of  cases,  or  single  instances.    The  disease 

W^b£^.g.  was  carried  by  rivei  craft  high  up  the  Volga  as  far  as  Nijni 

Novgorod  and  Yaroslav,  the  latter  town  being  situated  about  160 

miles  north-east  of  Moscow.    In  November  cholera  was  reported 

to  have  reached  Ufa,  situated  on  a  tributary  of  the  Volga  to  tho 

extreme  east  of  European  Russia ;  the  infection  in  this  instance 

having    been  conveyed  from   Samara  by  prisoners  proceeding 

eastwards.    The  sanitary  condition  of  the  towns  situated  on  the 

Volga  is  notoriously  bad,  and  this  doubtless  contributed  to  the 

spread  of  the  disease  and  the  difficulty  of  getting  control  of  it 

Definite  details  of  these  outbreaks  of  cholera  in  the  Volga 
provinces  have  not  been  obtainable.  The  official  reports  which 
have  been  issued  are  of  extremely  meagre  description. 

At  the  end  of  1904  the  Russian  Government  officially  declared 
the  following  regions  to  be  *'  threatened  by  cholera  ** : — ^the  shores 
of  the  Caspian  Sea ;  the  Governments  of  Astrachan,  Saratov, 
Sambirsk,  Kazan,  and  Nijni  Novgorod  ;  the  provinces  of  Trans- 
caspasia,  Samar^nd,  Ferghana,  and  Syr-Daria ;  the  Rossian 
settlements  in  the  suzerainties  of  Bokhara  and  Khiva ;  the 
Uralsk  Province  ;  the  Don  Territory  ;  and  the  GovemmentB  of 
Perm,  Ufa,  Stavropol,  Orenburg,  Viatka,  Tiflis,  Elizabethpol,  and 
Baku« 

The  Governments  of  Yaroslav,  Kostroma,  Vladimir,  and  Tver, 
all  on  the  Upper  Volga,  were  added  to  the  list  early  in  1905 ;  and 
those  of  Moscow,  Tambof ,  and  Riazar,  though  not  declared  to  be 
threatened,  were  ordered  to  prepare  for  a  possible  epidemic  by 
opening  observation  stations  along  the  river. 

The  fears  of  the  Russian  Government,  it  may  be  added, 
were  realised.  Choleni  broke  out  in  Volhynia  and  Poland  in  the 
summer  and  autumn  of  1905.  How  the  disease  passed  across 
Russia  from  the  Volga  to  the  Vistula  is  not  clear. 

In  passing  from  Central  Asia  during  1904  across  the  Caspian 
Sea  and  up  the  Volga  to  Western  Europe,  cholera  followed  a 
route  which  previous  experience  has  shown  to  be  one  dangerous 
to  the  whole  of  Europe.  The  appearance  of  cholera  in  Europe 
during  1905  will  be  dealt  with  in  a  subsequent  report. 
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FuRTHBB  Report  on  the  Tra^nsmission  of  Pla(jub  in  the      app.b,no.i 
Rat  ;  by  Dr.  Klein,  F.R.S.  Further 

Report  on  the 
tranmiissioii 

The  methods  by  which  plague  can  be  transmitted,  whether  to  of  P^roe  m 
man  or  to  the  rat,  have  long  been  the  subject  of  much  discussion,  Di^Kiein.^^ 
obeervation,  and  experiment ;  so  that  our  knowledge  in  these 
matters  is  by  no  means  restricted  in  character.  Nevertheless 
some  observers  seem  to  regard  the  chief  method  of  transmission 
of  plague  as  likely  to  be  parallel  with  that  observed  in  regard  of 
diseases  like  malaria  and  yellow  fever. 

Malaria  is  accepted  as  solely  transmitted  by  the  bite  of  an 
anopheles  mosquito,  and  a  like  method  of  transmission  is 
probably  true  for  yellow  fever.  But  in  malaria  the  anopheles 
having  sucked,  along  with  blood  from  a  human  being,  the  malarial 
parasite  in  a  certain  phase  of  this  parasite^s  life,  becomes  the  host 
of  such  parasite  in  further  phases  of  its  development ;  until,  that 
is,  the  parasite  is  ripe  again  for  infection  of  the  human  subject  by 
means  of  the  bite  of  the  mosquito  which  has  harboured  it.  There 
is  no  other  way  of  transmission  of  malaria  at  present  proved. 

As  an  agent  in  the  transmission  of  plague,  the  flea  has  been 
indicted  by  Ogata,  Simmonds,  Tideswell,  Ashburton  Thomson, 
and  others ;  while  Hankin  has  quite  recently  gone  a  step  further, 
considering  the  flea  a  real  intermediary  host  of  plague  in  much 
the  same  &shion  as  the  mosquito  is  host  to  malaria. 

As  to  this  latter  hypothesis,  that  of  an  intermediary  insect  host 
of  plague,  a  number  of  considerations  deserve  notice  which  militate 
greatly  against  its  acceptance  even  provisionally.  But  with  refer- 
ence to  the  flea  as  a  mere  agent  in  spread  of  plague,  Captain 
Liston  in  a  paper  read  before  the  Bombay  Natural  History 
Society,  as  reported  in  the  **  Lancet "  of  February  25th,  1905,  is 
inclined  to  attribute  to  the  flea  proper  to  a  particular  species  of 
rat  an  important  rdle  not  only  in  the  transmission  of  plague  from 
rats  to  other  animals,  but  also  from  the  rat  to  the  human  subject. 
Captain  Listen's  suggestion  that  plague  is  not  readily  transmitted 
from  the  brown  or  sewer  rat  (jmiis  decmnanus)  to  man  is  quite  in 
accord  with  my  own  view  as  to  the  lesser  susceptibility  of  this 
species  to  plague.  It  harmonises  also  with  the  results  of  my 
own  observations  (as  described  in  my  reports  for  1902-1903  and 
1903-1904)  as  to  the  lesser  virulence  of  B.  pestis,  type  2,  or  the 
•*  Kat  type,"  and  the  probably  greater  virulence  of  B.  pestis  of 
mus  r€Utu8y  which  living  as  it  does  more  in  relation  with  human 
dwellings  is  therefore  more  likely  than  mus  decumaniM  to  be 
subject  to  the  extra  virulent  or  <* human  type"  of  B.  pestis.  As 
to  Captain  Liston's  view  that  plague  is  commonly  transmitted 
from  nms  rcUtua  to  man  by  means  of  the  flea  proper  to  that 
species  of  rat|  more  evidence  is  wanting.    Transmission  of  plague 
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App.B.No.1.  in  this  way  tbough  theoretically  quite  possible  does  not  seem  to 
Pur^heT  ni®  ^  l^ave  a  basis  of  direct  experiment  aa  regards  the  species  of 
Report  on  the    rat  and  flea  in  question. 

Sb^SS^by  Plague  has  been  experimentally  proved  to  be  transmissible  in  a 

Dr.  Klein.  number  of  ways,  which  under  natural  conditions  must  needs 
frequently  find  their  counterpart.  Thus,  no  one  doubts  that  just 
as  in  the  laboratory  cutaneous  inoculation  of  the  B.  pestis  is  an 
infallible  means  of  producing  plague  in  the  rat,  so  also  under 
natural  conditions  an  abrasion  of  the  skin  of  this  animal  may 
serve  to  give  entrance  to  B.  pestis.  Similarly,  numerous  cases  of 
plague  in  human  beings  who,  having  some  broken  skin  on  the 
hand  have  handled  plague  materials  and  developed  axillary 
plague  bubos  on  the  injured  side,  as  also  others  who  in  a  similar 
fashion  have  contracted  femoral  plague  bubo  of  one  side  owing  to 
a  cutaneous  injury  on  the  foot  of  that  side,  are  in  no  want  of 
explanation.  Again,  rats  in  their  wild  state  are  rarely  without 
some  objective  sign  of  their  fighting  habits ;  wounds  on  tail  or 
snout  for  instance.  Application  of  B.  pestis,  present  in  infected 
food,  filth,  or  other  substances,  to  such  wounds  on  tail  or  snout 
would,  no  doubt,  often  result  in  plague  of  the  animal  thus,  as  it 
were,  inoculated.  Further,  no  one  doubts  that  the  expectoration 
of  a  case  of  pneumonic  plague  is  charged  with  B.  pestis,  or  that 
such  expectoration  is  highly  infectious  if  it  finds  entrance  into  a 
healthy  person,  as  for  instance  along  with  microscopic  droplets  of 
mucus  coughed  out  into  the  atmosphere  by  the  affected  patient. 
In  a  word,  no  one  doubts  that  so  long  as  the  B.  pestis  is  present 
and  virulent  iu  quality,  its  direct  access  to  the  tissues  of  a 
susceptible  human  being  or  of  a  rat  could,  and  often  would,  cause 
the  disease.  Obviously,  therefore,  it  is  unnecessary  for  the 
successful  transmission  of  plague  to  man  or  to  rat,  that  B.  pestis 
should  have  previously  been  taken  up  by,  not  to  mention  stored 
within,  an  intermediary  host  like  the  flea. 

The  essential  point  about  the  transmission  of  the  disease  is,  as  I 
Jiave  said,  that  the  B.  pestis  per  sa  of  a  plague  case  (man  or  rat) 
should  obtain  entrance  into  a  new  individual.  B.  pestis  of  the 
laboratory  has  no  particular  phases  in  which  only  it  is  specially 
active ;  in  no  sense,  therefore,  is  it  parallel  with  the  malaria 
parasite  in  this  respect.  Active  B«  pestis  has  practically  but  a 
single  phase,  namely,  that  of  a  bacillus  multiplying  by  fission. 
This  bacillus,  whether  taken  from  an  active  animal  source  or 
trom  an  actively  growing  culture  is  always,  so  long  as  its  normal 
virulence  has  not  deteriorated,  effective  on  inoculation. 

In  last  year's  report  I  pointed  out  that  as  regards  a  large 
percentage  of  rats  dying  quickly  of  virulent  plague,  the  blood  of 
the  circulation  just  before  death  contains  the  B.  pestis  sometimes 
In  great  numbers,  as  is  shown  both  by  microscopic  examination 
and  by  culture  experiment.  It  is,  therefore,  quite  possible  that 
fleas  fed  on  the  blood  of  an  animal  dying  in  this  state  might 
contain  the  B.  pestis.  Also  I  pointed  out  that  in  the  virulent  or 
"  human  "  type  of  plague  in  the  rat,  the  bacilli  are  more  copiously 
present  in  the  blood  of  this  animal  than  in  the  less  virulent  or 
"rat"  type.  Wherefore  flean  fed  on  tlie  blood  of  a  rat  affected 
with  the  first  type  of  B.  pestis  would  be  more  likely  to  contain 
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B.  pestis  than  if  fed  on  the  second  or  "rat"  type,  and  the  more    App.B,Ma.]. 
competent  therefore  by  hypothesis  to  cutaneously  inocnlate  other  Further" 
rats  in  proceeding  at  once  to  bite  them.  BeportootiM 

Subject  to  these  reservations,  the  possibility  of  transmission  of  the  luuTbr 
plagne  from  rat  to  rat  by  means  of  fleas  cannot  be  on  theoretical  i>r.^i«ta. 
gronnds  denied.  But  the  question  to  which  answer  is  wanted  is 
the  extent  to  which  this  method  of  transmission  is  common,  as 
compared  with  the  more  obvious  methods  previously  mentioned 
in  reference  to  this  animal,  viz.,  by  cutaneous  abrasions  or  wounds 
coming  in  contact  with  plague-infected  matter,  by  ingestion,  or 
by  way  of  the  respiratory  tract.  In  order  to  assign  to  these 
different  modes  of  transmission  their  proper  role  it  is  necessary 
to  bear  well  in  mind :  (1)  the  distribution  of  B.  pestis  in  an 
infected  animal  (rat),  and  (2),  the  experimental  evidence  at 
present  to  hand  in  regard  to  production  of  plague  in  the  rat  by 
one  or  another  method. 

In  a  rat  acutely  afTected  with  the  virulent  or  human  type 
of  plague  B.  pestis  is  distributed  throughout  the  body.  If  an 
animal  has  been  cutaneously  inoculated  the  nearest  lymph  glands 
are  crowded  with  B.  pestis  ;  the  blood  of  the  general  circulation 
contains  the  bacillus  in  great  number ;  the  spleen  is  crowded, 
sometimes  literally  packed  with  them ;  and  in  the  blood  vessels 
of  the  liver,  the  lungs,  and  the  kidneys  B.  pestis  is  abundant 

In  more  than  fifty  per  cent,  of  the  animals  of  last  year's  experi- 
ments the  9niall  intestine  was  found  relaxed  and  much  congested ; 
and  its  cavity  contained  blood-tinged  mucus,  which  under  the 
microscope  showed  along  with  blood  corpuscles  numerous  bipolar 
stained  bacilli.  Guineapigs  injected  subcutaneously  with  this 
mnciiB,  and  rats  inoculated  with  it  cutaneously,  develop  in  the 
great  majority  of  instances  definite  plague.  Whenever,  in  fact-, 
a  rat  dies  of  plague  and  shows  the  above  condition  of  Uie  small . 
intestine,  viz.,  congestion  of  the  wall  and  blood  within  the  cavity,  - 
the  probabilities  are  that  this  sanguineous  mucus  contains  also 
the  B.  pestis  derived  from  ruptured  vessels  ;  and  certainly  I  have 
had  no  difficulty  in  producing  plague  in  rats  or  guinea-pigs  injectod 
subcutaneously  or  inoculated  cutaneously  with  such  sanguineous 
mucus.  As  regards  rats  therefore  suffering  acute  (septicsemic) 
plague  and  the  subjects  consequently  of  hsBmorrhage  into  the 
intestines,  it  is  reasonable  to  anticipate  that  their  bowel  discharges 
will  contedn  B.  pestis ;  that  this  is  so  is  indeed  clearly  indicated 
by  experimental  evidence.* 

The  kidney  is  another  organ  which  in  acute  virulent  plague  of 
the  rat  shows  not  only  great  congestion  (the  vessels  of  all  parts 
being  filled  with  and  even  distended  by  blood),  but  exhibits  also 
actual  capillary  haemorrhage,  particularly  amongst  the  convoluted 
tubes  of  tne  cortex  and  in  the  Malpighian  tufts.  I  have  on  careful 
examination  of  microscopic  sections  of  the  plague-kidney  of  the 
rat  noticed  B.  pestis  not  only  in  the  distended  capillaries  of  the 

*  This  I  maintftin  notwithBtanding  that  Mr.  Hankin  in  an  article  in  the 
**  Joamal  <kf  Hygien^"  Vol.  Y,  No.  1,  appears  to  discard  this  mode  of  trana- 
wMnn,  vii.,  1^  the  bowel  discharges  of  a  plagoe  rat.  (Bat  as  to  this  m# 
podtitt  jgpenmwits  whioh  follow). 
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Aw.B,ya  u   glomeruli  and  between  the  nriniferous  tubules,  but  I  have  seen 
further  them,  and  have  described  them  in  last  year's  report,  as  occoning 

nSmiasion^  in  the  Cavity  of  the  Malpighian  capsule  and  in  uriniferons  tubules 
»f  ^gfiMin  themselves.  It  follows,  therefore,  that  occurrence  of  B.  pestis  in 
^kSbIii,  ^  ^^6  urine  of  such  animals  is  to  be  confidently  expected  ;  indeed, 
in  several  animals  (rats  and  guinea-pigs)  dead  of  (inoculated) 
acute  virulent  plague  the  urine  of  the  bladder  was  found  by  me 
distinctly  tinged  with  blood ;  and  such  urine  on  injection  into 
other  rats  and  guinea-pigs  produced  typical  plague.  Two  instances 
during  this  year's  experiments  will  be  sufficient  to  further  prove 
this :  (a)  A  rat  was  inoculated  on  26th  April  with  virulent  agar 
culture  of  B.  pestis.  The  animal  was  dead  on  29th  of  the  month 
with  acute  typical  plague.  The  bladder  was  found  distended  by 
blood-tinged  urine.  With  this  urine  one  rat  and  one  guinea-pig 
were  injected  subcutaneously ;  both  animals  died  of  plague  with 
copious  presence  of  B.  pestis  in  the  bubo  and  spleen,  (ft)  A 
guinea-pig  was  injected  subcutaneously  ^ith  recent  agar  culture  of 
B.  pestis  on  18th  February.  It  was  dead  on  the  22nd  of  the  month 
with  typical  plague.  The  bladder  was  distended  with  urine.  A 
guinea-pig  was  injected  subcutaneously  with  this  urine  on  the 
same  day.  The  animal  was  found  dead  with  typical  subacute 
plague  on  March  1st,  the  bubo,  spleen,  liver  and  lungs  containing 
in  the  neerotic  nodules  crowds  of  B.  pestis.  Blood  must,  there- 
fore, have  found  its  way  into  the  cavity  of  the  bladder  in  these 
cases  and  with  it  presumably  B.  pestis.  Hence  the  urine  of  a 
rat  affected  with  the  acute  virulent  (septicsBmic)  type  of  plague 
has  to  be  regarded  as  very  possibly  infective. 

The  lung  of  the  plague  rat  is  always  more  or  less  congested, 
occasionally  showing  minute  capillary  haemorrhages.  Sections 
show  in  some  lobules  effusion  of  blood,  and  in  films  thereof  R 
pestis  is  detected.  But  I  have  not  been  able  to  satisfy  myself 
that  the  mucus  of  the  mouth,  pharynx,  or  larynx  of  the  rat  dead 
of  acute  plague  commonly  contains  B. pestis;  several  experiments 
made  in  this  direction  have  not  been  productive  of  positive 
results,  the  mucus  having  been  taken  carefully  without  injuring 
the  blood  vessels  of  the  mucus  membranes. 

The  lung  appearances  are,  however,  altogether  different  in  rats 
which  do  not  succumb  with  acute  plague,  but  which  pass  on  into 
the  subacute  or  even  chronic  stage  ;  rats,  that  is,  which,  though 
affected  with  plague,  do  not  succumb  within  five  or  six  days.  In 
former  reports  I  have  pointed  out  that  under  these  conditions  the 
lungs  are  profoundly  and  intensively  affected ;  that  they  show  ex- 
tensive consolidation,  the  bronchi  being  filled  with  inflammatory 
products  containing  crowds  of  plague  bacilli* ;  and  I  have  described 
experiments  showing  that  the  oral,  pharyngeal  and  laryngeal 
purulent  exudation  of  a  rat  so  affected  produces  on  cutaneous 
inoculation  typical  acute  plague.f  From  this  it  was  inferred  by 
me  that  a  rat  of  this  kind  would  by  its  bite  of  another  rat  be 
capable  of  communicating  plague  (by  cutaneous  inoculation)  to 
such  other  rat.    A  chronically  affected  rat  vrould,  I  noted,  have 

•  See  Plate  in  Report  of  the  Medical  Officer  for  1901-1902. 

t  I.e.,  see  Tig.  9,  Plate  III.,  p.  690.    Report  of  Medical  Officer  for  1902-1908. 
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many  chances  of  doing  this,  seeing  that  such  rat  is  generally  APP.B,iio.t 
drowsy  and  sulky,  and  that  when  disturbed  by  other  animals  it  Yruthw' 
generally  bites  them,  a  method  of  positive  inocalation  actually  itopoiTontb 
obsenred  under  experimental  conditions.  o?pSSeff 

the  Bat  ^  by 

[It  may  be  added  that  the  German  Plague  Oommission  have  ^'** 
produced  plague  in  rats  by  simply  placing  plague  material  into 
their  conjunctival  sacs  ;  and  further,  it  has  been  observed  that 
rubbing  in  plague  material  (taken  from  a  plague  animal  or  from 
culture)  into  the  skin  of  the  nostrils  or  mucous  membrane  of 
the  nasal  cavity  of  guinea-pigs  was  sufficient,  in  a  majority  of 
instances,  to  produce  plague.] 

Ways  and  opportunities  of  experimentally  infecting  rats  with 
plague  with  materials  derived  from  plague  rats  are  in  fact  so 
many  and  various  that  it  is  probable  that  abundant  opportunity 
of  rat  infecting  rat  can  occur  also  under  natural  conditions;  so 
that  the  transmission  of  plague  by  fleas  from  the  affected  to  the 
healthy  rat  would  at  best  but  represent  but  one  among  numerous 
ways,  one  moreover  that  would  require  more  conditions  for  fulfil- 
ment than  many  others.  The  chances,  for  instance,  that  the 
bowel  discharges,  the  kidney  secretions,  or  the  secretions  of  the 
diseased  lung  of  a  plague  rat  would  find  contact  with  an  abrasion 
of  the  skin  of  the  body,  or  even  with  the  skin  and  mucous  mem- 
brane of  nose  and  mouth  of  healthy  rats  are  obviously  greater 
than  that  a  flea  from  an  infected  rat  retaining  B.  pestis  after 
biting  the  plague  rat  would  settle  on  a  fresh  rat  and  communicate 
ttie  disease  to  it  by  its  bite.  I  do  not  mean  to  doubt  this  latter 
possibility, — in  fi&ct,  as  I  have  already  said,  I  consider  this  theo- 
retically quite  possible — all  I  would  urge  at  present  is :  that  the 
chances  that  it  actually  occurs,  and  as  some  would  have  it 
frequently  occurs,  are  far  fewer  than  those  other  chances  men- 
tioned above,  viz.,  those  that  might  almost  be  called  ever  present 
during  prevalence  of  plague  among  rats.  Dr.  Tideswell's  positive 
experiment,  on  which  I  have  commented  in  a  former  report, 
appears  to  me  not  cogent  as  to  the  transmission  of  plague  from  rat 
to  rat  by  the  bite  of  the  flea,  and  so  far  numerous  observations  as 
to  the  presence  of  the  true  B.  pestis  in  fleas  taken  from  rats 
affected  with  plague  (including  the  later  experiments  by 
Simmonds)  have  yielded  negative  results  (see  the  Report  of  the 
Bombay  Plague  Laboratory  for  1903). 

Ebnkin  (Journal  of  Hygiene,  Vol.  V.,  No.  1)  describes  a  single 
observation  as  to  a  flea  which  contained  in  its  stomach  B.  pestis, 
as  shown  by  microscopic  examination  and  by  culture.  This, 
however,  proves  no  more  than  tnuc  a  flea  taken  from  a  plague 
rat  may  contain  the  B.  pestis  ;  it  is  far  from  justifying  the  pro- 
position tiiat  such  a  condition  indicates  one  of  the  general  modes 
of  the  transmision  of  plague,  and  affords  no  warrant  at  all  for 
supposing  that  the  flea  represents  a  real  intermediary  host  in 
which  the  B.  pestis  multiplies  and  acquires  virulence.  Never- 
theless, Hankin  attempts  to  explain  in  the  latter  way  certain 
epidemics  of  plague  in  man  which  have  appeared  in  particular 
locsliiies  some  considerable  time  after  the  introduction  of  a  case 
ik  plague  into  them. 
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So  far  I  have  left  out  of  consideration  one  poasiblf^  chaiin« 
transiniBsiou  of  plagae  Ui  ratt*  which  must  be,  and  hag  ali 
beeuj  in  the  mind  of  e?eryone  acqnaiDt'ed    with    plague   as  it 
occurs  in  natnre.    This  is  transmiBsicri  of  infection  by  meuus  of^ 
food,  ue.j  infection  by  way  <jf  the  alimentary  canaK 

First  ol  nil,  what  are  the  epidemiological  fncte  observed  hitherto  ? 
It  is  an  occurrence  of  no  tmcommon  kind  for  rats  to  die  of  plagae^ 
in  places  where  fodder  and  food-stnffs  are  acceesible  to  thej 
eg. J  foddt^r,  grain,  rice  and  fionr  stores,  larders  on  ships,  &c.  ;  ta^n 
in.  circumstances  consistent  with  such  rats  having  contracted  the 
disease  by  eating  food-stntts  previously  epecifically  contaminated 
by  plague  rats.  For  instance,  a  plague  rat  living  in  stures  wonld 
moflt  probably  be  capable  of  polluting  theea  foods-Btnffs  by  ite 
intestinal  discharges,  by  its  nrine,  posBibly  also  after  death  by 
disperHal  of  plague  bacilli  prevlonsly  stored  in  its  tisauea* 


In  the  second  place  there  is  no  theoretical  reason  why  both  in 
the  rat,  as  aAm  in  the  human  anbject,  the  mncous  membrane  of  the 
digestive  tract,  inclnding  that  of  the  month  and  fauces,  should 
not  be  as  amenable  (perhaps  more  bo)  to  the  entrance  of  the  B, 
pestis  as  is  the  corium  of  the  skin.  In  the  mucous  mirmbmn< 
there  is  no  protective  dry  cuticle  to  be  overcome  as  in  the  ski 
seemingly,  therefore,  B,  pestis  has  only  to  be  lodged  in  the  soi 
Burface  epithelinm — which,  under  the  many  mechanical  opei 
Uons  involved  in  the  process  of  mastication,  deglutition  ani 
digestion,  might  occnr^ — in  order  to  become  actually  '•  inocn 
lated/^  The  introduction  with  positive  result  by  the  German 
Comuussion  of  B*  pestis  into  the  conjunctival  sac  of  r^its  would 
be  an  illustration  in  point;  and  here  the  mechanical  action  of 
the  eyelids  would  be  capable  of  ensuring  such  "inoculation/* 

It  is  matter  of  history,  however,  that  numerous  experiment 
made  in  the  laboratory  in  feeding  tats  and  other  susceptibly 
animals  with  plague  cultures,  and  with  fresh  organs  of  animals 
dead  of  plague,  have  commonly  failed.  Leaving  out  those 
positive  instances*  in  which  cervical  bubosand  plague  occurred 
in  a  rodent  (guinea-pig,  rat,  mouse)  afteir  gnawing  the  bones  aa 
well  as  the  viscera  of  a  plague  animal ;  positive  instances  which 
might  have  been  really  due  to  inoculation  of  an  abnision  caused 
by  sharp  pointe  of  bone  splinters  ;  negative  results  have  hithertd 
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*  In  the  l&rge  number  of  experiments  of  feedhig-  nrndfl  hj  the  G«f  oiftti  1 
Commiseion,  there  were  only  very  few  caeoe  indeed  in  which  »  direct  infectioa 
Tift  the  iBtestme  oouldj  from  the  an&toitiiiml  lesions  found  on  post  mortem,  be 
considered  to  lia¥e  atttually  occnrred'-lea^ing  out  tlio»e  ini^iAiice?  in  which 
infection  had  clearly  taken  plaoe  via  the  fauces— ^d  in  the  poHitiTe  in^tanoef 
(^o^d  type  of  tli«  Oommi^sionjerd)  the  inteatinal  infection  apfieam  to  h&Y 
ooGUrred  in  rati  only  after  feeding  them  with  other  rate  d@ad  of  plftgne. 

The  Austrian  Pla|2;-ae  Commission,  in  their  feeding  experiments,  eeem  to  haf 
had  positive  cmee  of  ^epbionemtc  plag^ue  in  gum^n  pig;^  &n(i  rats,  but  of  ft  ch 
which  elearly  denoted  infection  to  liave  teSLeti  place  from  the  month  or  fauowi  i 
bnt  tliey  appear  to  have  had  some  fair  positive  intestinal  tnfectioni  (Feyer'i 
patches  ba^morrhapaany  inflltmted  or  necrotic,  and  the  same  condition  of  thB 
masenterie  g^lands)  in  galnea-pij^  only,  after  feeding  theni  on  animale  dead  of 
ptagtie.  Bnt  moat  of  their  feeding  experiments  (on  rata  and  mice)  were 
negatTve  ifua  inteatlnal  tnfecUon  ;  poeftiTe  infection  clearly  oooarred  from  the 
mouth  or  fanoet* 
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been  in  the  maia  recorded.     1  know  from  a  personal  communica-    APP.B,Nait 
tion  made  to  me  by  Professor  Haffkine,  that  at  the   Bombay  purthoT 
plague  laboratory  attempts  at  producing  plague  in  rats  by  feeding  ^JJJJ^J**** 
have  been  uniformly  unsuccessful.  oTpiaffiiein 

theBftt;  by 

I  myself  have  to  record  a  considerable  number  of  failures  of  Dr.  Klein, 
the  same  kind.  Guinea-pigs,  rats,  and  mice  were  repeatedly  fed 
by  me  with  milk  culture  and  with  broth  culture  of  B.  pestis, 
as  also  with  fresh  organs  (bubo,  spleen,  liver,  lung)  of  animals 
dead  of  typical  plague.  But  without  result ;  the  animals 
remained  unaffected.  After  a  fortnight  or  so  they  were  subjected 
to  inoculation  with  active  B.  pestis  in  an  abrasion  of  the  skin,  in 
a  puncture  of  the  oral  mucous  membrane,  or  by  rubbing  the 
material  well  into  puncture  of  the  skin  of  the  nostrils ;  and  in 
all  cases  acute  plague  was  the  result.  Only  once  out  of  20  experi- 
ments on  sewer  rata  have  I  had  positive  result  by  feeding.  This 
rat  had  been  fed  (at  the  same  time  as  others)  with  plague  organs 
of  a  rat  dead  of  inoculated  plague  ;  and  it  too  died  of  plague. 
The  intestine  showed  general  congestion,  and  the  mesenteric 
glands  were  enlarged  and  much  congested.  But  I  did  not 
consider  this  a  proof  that  the  animal  had  become  infected  by 
way  of  the  intestine,  because  such  a  condition  occurs  also 
not  unfrequently  after  subcutaneous  or  cutaneous  inoculation; 
and,  further,  because  in  the  above  rat  the  lungs  and  bronchial 
glands  were  in  the  same  condition  as  the  intestine  and  mes- 
enteric glands.  Be  this,  however,  as  it  may,  it  occurred  to 
me  that  the  probable  reason  why  simple  feeding  with  plague 
organs  or  with  active  culture  of  B.  pestis  is  rarely  followed 
by  infection,  is  that  the  B.  pestis  is  commonly  destroyed  by 
the  secretion  of  the  stomach  during  digestion.  I  suspected 
that  if  B.  pestis  could  reach  the  small  intestine  unscathed — 
tj0.,  in  a  living  state — its  power  of  multiplication  would  not 
only  not  be  interfered  with,  but  that  the  alkaline  condition 
there  might  help  it.  A  good  parallel  illustration  is  to  hand  in 
the  case  of  the  bacillus  of  fowl  cholera,  viz.,  a  microbe  which 
manifests  its  activities  in  the  small  intestine  of  that  bird,  this 
being  the  organ  principally  affected  by  the  disease.  It  is 
extremely  difficult  to  produce  in  the  laboratory  a  positive 
result  by  feeding  fowls  or  rabbits—both  highly  susceptible 
to  inoculation — with  culture  of  the  bacillus  of  fowl  cholera. 
Nevertheless,  it  is  notorious  that  when  once  the  disease  is 
introduced  into  a  poultry  farm  it  rapidly  spreads,  and  that  it 
probably  does  so  by  means  of  matter  escaping  trom  the  alimentary 
canal  of  the  fowls  ;  the  droppings  of  a  diseased  fowl  teeming  with 
the  specific  microbe  infecting  the  soil,  and  consequently  the  food 
distributed  on  such  soil.  There  must,  therefore,  exist  here  con- 
ditions which  essentially  differ  from  those  in  the  laboratory  ex- 
periment; and  it  is  reasonable  to  suppose  that  the  contagium 
mixed  with  the  soil  and  food  is  better  secured  against  the  action 
of  the  gastric  juice  than  when  mixed  as  a  broth  culture  with  food. 

It  has  hence  occurred  to  me  that  it  might  be  possible  to  obtain 
greater  success  in  plague  feeding  experiments  by  first  protecting 
the  contagium  (B.  pestis)  by  drying  it  along  with  the  food,  or  by 
•^"H^T^^ff^^M^ng  it  with  the  food  in  such  a  state  that  some  of  it  at 
any  rate  might  pass  unseathed  through  the  stomach. 
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pp.B,Mo.l. 

urth^T  SBBIKS  I. 

eport  on  the 

*pSSe*in  ^^  *11  experiments  referred  to  in  this  report  the  rats  used  were, 

le  Bat ;  by  unless  Otherwise  stated,  tame  or  white  rats.  As  I  have  explained  in 
r.  Klein.  ^^  reports  for  1902-1903  and  1903-1904,  tame  white  rats  are  highly 
susceptible  to  plague  infection  in  all  the  varions  ways.  Not  so 
sewer  rats.  These  rodents  although  susceptible  to  plague  infec- 
tion are  so  to  a  lesser  degree  than  tame  rats,  and  I  have  therefore 
limited  myself  to  only  few  experiments  with  them.  It  would 
seem  that  tame  rats  (white  or  white  and  black)  are  in  respect  of 
susceptibility  more  nearly  related  to  mus  rattus  (the  oriental  rat) 
than  to  mus  decumanus  (the  brown  sewer  rat). 

Experiment  1. — As  already  mentioned  I  have  made  a  number 
of  experiments  in  feeding  guinea-pigs,  rats,  and  mice,  with  virulent 
cultures  of  B.  pestis  (emulsion  of  recent  gelatine  and  agar  cultures, 
of  broth  cultures,  of  milk  cultures),  as  also  with  the  various  fresh 
plague  organs  (lymph  glands,  spleen,  liver  and  lung*),  containing 
abundance  of  B.  pestis ;  all  of  which  experiments  were  without 
positive  results.  Of  experiments  of  this  class  with  fresh  plague 
material  and  with  recent  cultures  a  single  illustration  will 
suffice  : — 

Two  rats  and  two  mice  were  fed  with  milk  cultures  (incubated 
five  days  at  37°  C.)  which  when  tested  by  subculture  were  crowded 
with  living  B.  pestis.  For  feeding  purposes  the  milk  culture  was 
mixed  with  bread.  After  the  lapse  of  a  week  the  same  four 
animals  and  one  additional  rat  were  fed  with  similar  milk  culture 
and  bread.  All  the  animals,  however,  remained  unaffected.  A 
fortnight  later  they  were  cutaneously  inoculated  with  a  trace  of 
a  similar  milk  culture,  and  promptly  succumbed  with  plague 
between  the  third  and  fourth  day. 

In  the  same  way  two  guinea-pigs  and  two  rats  were  fed  with 
the  organs  (minced  and  mixed  with  green  food  and  bread)  of  one 
of  the  above  rats.  No  result  followed.  After  ten  days  these 
animals  were  inoculated  (the  guinea-pigs  subcutaneously,  the  rats 
cutaneously)  with  agar  culture  derived  from  the  spleen  of  one  of 
the  rats  of  the  above  experiment.    They  all  died  of  plague. 

Experiment  2. — Three  rats  were  fed  with  a  mixture  of  bread 
and  sloped  surface  gelatine  and  agar  cultures  of  B.  pestis.  The 
gelatine  cultures  had  been  kept  growing  at  20°  C.  for  some  six, 
those  on  agar  for  some  three  weeks.  At  the  margin  of  the  slopes 
of  these  cultures  both  the  gelatine  and  agar  were  dried  up,  but  the 
free  sloped  surface  was  covered  with  typical  colonies  of  B.  pestis  ; 
colonies  which  were  angular,  granular,  opaque,  raised,  and  dry- 
looking.  After  melting  the  gelatine  by  immersing  the  tubes  in 
warm  water — in  the  case  of  the  agar  the  glass  tubes  had  to  be 
broken— the  contents  of  the  tubes  were  mixed  with  bread.  The 
above  animals  were  fed  with  this  mixture  on  May  2nd.  In  the 
morning  on  May  5th  two  of  the  rats,  No.  1  and  No.  2,  were  found 

*  These  were  derived  from  guinea-pigs  and  rats  that  had  died  with  acnte 
▼imlent  plagae.  Snoh  organs  inocalaled  in  minute  doees  into  lodenliimK 
duoed  acute  and  tn>ioal  plague. 


Dr.  Klein. 
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very  ill,  in  fact  dying  ;  one  died  at  aboat  10  a.m.,  tHe  other  at  noon.  app.  b,  Na 

The  third  rat  (No.  3)  looked  qniet,  its  coiit  was  rough  and  seemingly  p^^hw" 

it  did  not  feed.    This  rat  did  not  improve  for  the  next  few  days,  Beportooa 

but  on  May  8th  was  noticed  to  be  again  lively  and  to  feed  SmSSeln 

normally.    It  was  killed  on  May  10th.    The  post-mortem  exami-  JSf  ?»*i^y 
nation  of  this  animal  did  not  reveal  any  pathological  changes,  and 
cultures  made  from  the  spleen  and  hearths  blood  proved  sterile. 

But  the  post-mortem  examination  of  rats  No.  1  and  No.  2  showed 
the  following  appearances  : — 

Rat  No.  1. — ^No  swollen  subcutaneous  lymph  glands.  The 
omentum  much  congested  with  numerous  petechia  ;  in  the  lower 
ileum  a  patch  of  hemorrhage  around  a  swollen  and  partially 
necrotic  Peyer*s  patch,  the  latter  itself  much  injected  but  well 
marked  off  from  the  hsemorrhagic  tissue  around  it ;  the  mesen- 
teric glands  swollen,  deep  purple  in  colour,  hsemorrhagic.  Both 
testes  showed  the  parenchymatous  and  superficial  lymphatics 
filled  with  blood,  and  the  lymphatics  of  the  spermatic  cord  and 
pelvic  lymph  gland  were  in  like  condition.*  The  spleen  was 
much  enlai^ed,  dark  ;  both  lungs  congested  ;  liver,  kidneys,  and 
snprarenals  in  like  condition. 

Film  specimens  were  examined  and  cultures  made— (a)  of  the 
mesenteric  glands,  (A)  of  the  spleen,  (c)  of  the  heart's  blood.  In 
all  these  instances  the  film  specimens  showed  crowds  of  B.  pestis, 
and  the  cultures  were  crowded  with  colonies  of  B.  pestis  in  pure 
state. 

The  hssmorrhagic  patch  of  the  ileum,  and  the  Peyers  gland,  the 
kidney,  liver,  spleen,  lung,  mesenteric  gland,  and  testes  were 
placed  in  MUller's  fluid,  then  in  spirit.  After  completion  of  the 
hardening  process  these  organs  were  used  for  preparing  sections. 

Bat  No.  2. — ^The  post  mortem  examination  showed  almost 
exactly  the  same  appearances  as  those  of  Rat  1,  except  that  the 
testes  appeared  free  from  any  change.  The  lower  ileum  showed  a 
hiemorrhagic  patch  in  which  there  was  a  swollen  prominent  con- 
gested and  partly  necrotic  Foyer's  gland.  The  spleen,  kidney, 
mesenteric  glands,  and  lungs  were  similar  to  those  of  Rat  No.  !• 

Film  specimens  and  cultures  of  the  hsemorrhagic  mesenteric 
glands,  of  the  spleen,  and  of  the  heart's  blood  showed  that  these 
organs  contained  crowds  of  B.  pestis.  The  hsemorrhagic  patch 
and  swollen  Peyer's  gland  and  the  mesenteric  glands  were  pre- 
served in  Miiller's  fluid  ^vith  a  view  to  afterwards  making 
sections. 

On  examination,  the  stained  and  mounted  sections  of  the 
intestinal  hsemorrhagic  patches  and  Peyer's  glands,  as  also  sections 
of  the  mesenteric  glands,  showed  in  both  cases  (Rat  1  and  Rat  2) 
the  same  condition.  It  will  suffice  therefore  to  describe  the 
appearances  in  one  animal  only,  viz..  Rat  No.  1. 


*  I  have  seen  this  condition  of  the  testes  occasionally  also  in  guinea-pigs  which 
haTis  raooambed  with  acute  phigue  after  subcutaneous  injectioa. 


^B^o.L       Afl  regards  this  rat,  the  appearances  are  shown  in  Figs.  1,  2,  3, 
irther  and  4,  Plates  I.  and  II.    Fig.  1,  Plate  I.,  shows  a  transverse  section 

SfSiiSon*  ^^  ^^^  swollen  Peyer's  gland  with  margin  of  surrounding 
%wae  in  tissue,  under  low  magnification  ( x  25).  Ab  is  well  seen,  the 
Jilriii.^^  Peyer's  gland  projects  considerably  on  the  serous  (peritoneal) 
surface,  and  opposite  this  projection — t.^.,  within  the  cavity  of 
the  intestine — is  a  mass  of  debris  extending  over  the  sur&ce  of 
the  mucous  membrane  beyond  the  gland.  Under  a  high  power 
masses  of  bipolar  stained  B.  pestis  are  recognisable  in  this  debris 
as  small  and  large  clumps ;  they  appear  as  dark  stained  patches. 
In  some  places  (e.g.,  in  the  neighbourhood  of  line  1)  a  large 
mass  of  6.  pestis  may  be  seen  embedded  in  finely  granular 
material,  which  is  in  fact  a  remnant  of  one  of  the  original 
colonies  in  the  agar  with  which  the  animal  had  been  fed. 
The  superficial  part  of  the  Peyer's  gland — below  the  central 
mass  1 — is  necrotic  tissue  with  a  large  amount  of  diffused  blood. 
At  5,  the  mucous  membrane  (villi)  is  devoid  of  its  surface 
epithelium ;  its  mucosa  shows  numerous  vessels  distended  by 
blood,  and  in  its  tissue  is  effused  blood  ;  so  also  around  the 
crypts  there  is  a  good  deal  of  effused  blood.  Masses  of  6.  pestis 
are  seen  not  only  everywhere  between  the  tissue  elements  of  the 
villi,  but  also  in  the  effused  blood.  At  2  and  3  in  the  space 
between  swollen  lymph-follicles,  in  the  submucous  tissue,  is  a 
large  blood  vessel  distended  by  blood,  and  surrounding  it  is  a 
lymph  space  densely  filled  with  a  continuous  mass  of  B.  pestis. 
Similarly  at  4,  lymph  vessels  situated  between  the  inner  circular 
and  outer  longitudinal  layer  of  the  muscular  coat  are  filled  with ' 
continuous  masses  of  B.  pestis.  In  this  figure  (1)  these  lymph 
spaces  at  3  and  4  appear  black ;  but  in  the  actual  specimen  stained 
with  methyl  blue  and  eosin  these  parts  are  deeply  blue,  while  the 
blood  of  the  blood  vessels  is  pink.  Under  a  sufficiently  high 
magnification  the  tact  that  the  masses  are  composed  of  B.  pestis 
is  easily  recognised. 

In  this  animal,  as  also  in  others  yet  to  be  described — ^rats, 
guinea-pigs,  and  mice — sectionw  through  the  bsemorrhagic  patches 
of  the  mucous  membrane  over  and  around  the  affected  Peyer's 
glands  show  some  villi  which  present  a  remarkable  appearance. 
Continuous  streaks  and  masses  of  B.  pestis  (Figs.  6  and  7,  Plates 
III.  and  IV.)  not  only  cover  the  surfaces  of  the  villi  denuded 
of  their  epithelium,  but  extend  between  the  tissue  elements  in 
the  same  reticular  fashion  as  chyle  does  during  absorption; 
moreover,  in  some  instances  the  central  chyle  vessel  appears 
distended  and  filled  with  the  B.  i)estis.  In  particular  villi  the 
tissue  is  completely  disintegrated  by  effused  blood  in  which 
appear  numerous  B.  pestis.  Continuous  masses  of  B.  pestis 
are  found  also  around  the  fundus  of  the  Lieberkiihn  crypts, 
surrounding  these  like  lymph  spaces,  as  also  within  the  cavities 
of  the  crypts. 

In  Fig.  2,  Plate  I.,  the  distended  blood  vessels  above  referred 
to  are  shown  somewhat  more  magnified  (  x  300).  They  are  filled 
with  blood  in  which  abundance  of  small  and  large  masses  of 
B.  pestis  can  be  seen  (black  in  the  figure) ;  tho  blood  vessels  are' 
surrounded  (perivascular  lymph  spaces)  by  the  continuous  masses 
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6t  B.  pestis  ialso  mentioned  above.     This  is  specially  shown  in    app.b,n«i 
Fig.  3,  Plate  II.  ( x  1,000)  which  represents  a  point  where  the  punh^ 
B.  pestis  are  less  densely  packed,   and   therefore  recop^nisietble  Bet>ort  on  tiu 
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Fig.  4,  Plate  II.,  shows  a  section  through  the  hsemorrhagic  ^'^•^*^°- 
mesenteric  gland,  photographed  under  a  low  magnification  (  x  20). 
The  gland  is  seen  surrounded  by  fat  tissue.  Near  the  middle  of 
the  upper  part,  close  to  the  capsule,  is  an  afferent  lymphatic  (black) 
densely  packed  with  B.  pestis.  At  the  right  upper  angle,  within 
the  &t  tissue,  is  a  blood  vessel  containing  masses  of  B.  pestis  (black), 
In  several  places  on  the  inside  of  the  capsule,  in  situations  corres- 
ponding to  cortical  lymph  sinuses,  are  continuous  masses  (black) 
of  B.  pestis  ;  so  also  in  the  medullary  part.  A  good  deal  of  the 
cortical  part  is  more  or  less  necrotic,  and  contains  effused  blood 
(light).  In  the  actual  specimens,  double  stained  with  methylblue 
and  eosin,  the  contrast  between  the  masses  of  B.  pestis  (blue)  and 
those  of  blood  corpuscles  (pink)  is  very  striking. 

Sections  through  the  spleen,  kidney,  liver,  and  lung  of  this  rat 
diow  not  only  that  the  blood  vessels  up  to  their  finest  branches  are 
distended  with  blood,  and  contain  large  numbers  of  B.  pestis,  but 
that  in  many  places  there  is  blood  effused  outside  the  vessels 
between  the  elements  of  the  parenchyma,  in  which  blood  are  a 
great  many  B.  pestis  in  small  and  large  masses.  The  spleen  pulp 
fai  in  many  places  literally  packed  with  continuous  masses  of  B. 
pestis  in  streaks  and  patches.  Sections  through  the  testis  show 
the  intertubular  lymph  spaces  filled  with  blood,  and  amongst 
this  continuous  streaks  and  irregular  clumps  of  B.  pestis  (see 
Fig.  5,  Plate  III.).  In  the  liver  the  capillary  blood  vessels 
within  the  acini  appear  in  some  places  almost  as  if  injecte<l 
with  B.  pestis,  while  the  liver  cells  appear  shrunk  or  full 
of  fat  globules.  Sections  through  the  lungs  show,  besides  B. 
pestis  present  in  some  parts  in  the  distended  veins  and 
capillaries  of  the  minute  bronchi  and  alveolar  walls,  that  the 
alveoli  contain  blood  and  homogeneous  exudation.  Extrava- 
sation of  blood  en  nidsse  occurs  in  many  parts  of  the  peribronchial 
and  interlobular  connective  tissue.  Similar  extravasations  of  blood 
en  masse^  containing  numerous  B.  pestis,  are  met  with  in  many 
places  in  the  connective  tissue  between  the  cortex  and  medulla 
of  the  kidney.  And  small  branches  of  veins  in  the  cortex 
of  the  kidney,  as  also  the  capillaries  of  the  glomeruli,  contain 
numbers  of  B.  pestis,  forming  in  many  capillaries  continuous 
blocks. 

[As  mentioned  above,  the  naked  eye  appearances  and  cultural 
results  of  rat  2  were  the  same  as  those  of  rat  1,  and  it  is  not 
necessary  to  describe  again  and  for  this  animal  the  appearances 
of  the  sections  made  through  the  hemorrhagic  swollen  Peyer^s 

Kcbf  the  mesenteric  glands,  the  spleen,  the  liver,  and  the  kidney, 
ey  showed  the  same  copious  distribution  of  B.  pestis  in  the 
blood  vessels,  in  the  lymphatics,  and  in  the  parenchyma.] 

From  these  observations  it  is  seen  that  out  of  three  rats  fed  with 
itele  and  drying  cultures,  two  succumbed  to  plague ;  that  they 
showed  not  only  definite  changes  of  the  intestine  but  in  unmia- 


306 


PP.B.KO.L 

nrthor 
Bport  on  the 
antmlMloii 
FUtfoein 
10  Bat;  1)7 
r.  Kioto. 


takeable  manner  the  exact  spot  or  portal  of  the  infection. 
Further,  it  is  seen  that  not  only  was  there  abundance  of  B.  peetis 
in  the  interior  cavity  of  the  affected  intestine,  but  also  that  the 
lymphatics  of  the  affected  part  of  the  intestine  (villi,  mucosa, 
snbmucosa,  and  muscular  coat),  the  mesenteric  glands,  and  the 
vascular  system  in  general,  had  become  literally  crowded  with 
the  B.  pestis.  This  is  a  result  more  intensive  in  respect  of  the 
distribution  of  the  B.  pestis  in  the  affected  animal  than  that 
which  occurred  after  subcutaneous  or  cutaneous  injection. 

Experiment  3. — Four  rats,  Nos.  4,  5,  6,  and  7  (kept  in  couples 
in  cages),  were  fed  on  May  10th  with  bread  mixed  with  geli^ne 
cultures  of  B.  pestis.  The  cultures  were  six  weeks  old  and  con- 
tained abundance  of  typical  colonies;  but  the  gelatine  around 
them  was  almost  dry,  and  the  colonies  themselves  were  diy 
looking  and  shrivelled. 

Rat  No.  4  was  found  dead  on  May  13th  ;  rats  Nos.  5  and  6  on 
May  14th.  Hat  No.  7  appeared  quiet  at  this  date,  but  by  May 
17th  had  become  quite  normal,  and  it  remained  so. 

The  post-mortem  examination  of  rat  No.  4  showed  the  following 
appearances  c — Both  mammary  glands  much  congested  and  showing 
streaky  haemorrhages ;  sections  through  the  hardened  tissue 
showed  a  great  deal  of  effused  blood  in  the  alveolar  tissue,  with 
numerous  B.  pestis.  The  omentum  was  congested,  and  there 
were  numerous  petechise  in  the  ileum ;  a  distinct  patch  of 
hssmonhage  was  seen  around  a  swollen  Peyer's  gland;  the 
mesenteric  glands  were  swollen  and  hssmorrhagic ;  the  spleen 
was  typically  enlarged,  dark,  and  firm ;  the  other  viscera  were  con- 
gested. Cultures  and  film  specimens  of  the  mesenteric  glands,  of 
the  interior  of  the  intestine  at  the  seat  of  haemorrhage,  of  the  spleen, 
and  of  the  hearths  blood,  showed  copious  presence  of  B.  pestis. 

Rat  No.  5.— The  whole  of  the 
filled  with  a  sanguineous  mucus 
swollen  and  showed  punctiform 
glands  were  swollen  and  showed 
kidney  were  large  and  dark ; 
hsemorrhagic  patches,  and  their 
with  blood. 


lower  ileum  was  relaxed  and 
;  several  Peyer's  glaads  were 
haemorrhages ;  the  mesenteric 
hsemorrbages ;  the  spleen  and 
the  testes  showed  several 
lymph  vessels  were  injected 


Cultures,  film  specimens,  and  sections  of  the  hardened  organs 
showed  the  same  copious  presence  of  B.  pestis  as  mentioned  in 
regard  of  the  former  animals.  Sections  through  the  various 
organs  showed  the  same  appearances  of  distended  vessels  and 
haemorrhage  along  with  copious  presence  of  B.  pestis,  as  was 
described  in  the  case  of  rat  No.  1. 

Rat  No.  6. — Several  of  the  Peyera's  glands  of  the  ileum  were 
enlarged  and  showed  haemorrhages  ;  mesenteric  glands  slightly 
enlarged,  congested  ;  both  testes  showed  lymph  spaces  and  lymph 
vessels  injected  with  blood.  The  spleen  was  large  and  dark. 
Cultures  and  film  specimens  of  the  Peyer's  glands,  of  the  mes- 
enteric glands,  of  the  spleen,  and  of  heart's  blood  proved  to  be 
crowded  with  B.  pestis.  Sections  through  the  various  organs 
showed  appearances  as  in  the  former  case. 
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Here,  then,  there  was  positive  result  in  three  oat  of  four  cases ;    app.b,No.  i 
definite  pathological  changes  of  the  intestine  with  intensive  and  Farther 
extensive  distribution  of  B.  pestis.  SSnMofflS* 

of  Plagiw  tn 

Experiment  4. — ^Two  guinea-pigs  (Nos.  8  and  9)  were  fed  at  the  the  gf*,;^^ 
same  time  (10th  May)  and  with  the  same  stock  of  gelatine 
cultures  as  were  the  rats  of  the  previous  experiment ;  with  this 
difference  only,  that  for  the  guinea-pigs  the  gelatine  cultures  were 
mixed  with  soft  green  f ood^-cabbage  leaves  finely  cut  up.  In  all 
these  feeding  experiments  it  was  of  course  essential  that  no 
pointed  particles  should  be  in  the  food  in  order  to  obviate  the 
possibility  of  inoculation  of  the  fed  animal  by  pricks  of  its  skin 
or  mucous  membrane.  As  a  matter  of  fact,  in  no  case  was  any 
such  accident  noticed — the  animals  either  succumbed  with  definite 
lesions  of  the  ileum  denoting  the  place  of  entrance  of  infection, 
or  they  remained  alive. 

Guinea-pig  No.  8  was  found  dead  on  May  16th. 

The  post-mortem  examination  showed  a  considemble  portion 
of  the  lower  ileum  swollen,  deep  porple  in  colour,  and 
hssmorrhagic ;  several  Peyer*s  glands  swollen  and  necrotic  ;  the 
interior  of  this  part  of  the  ileum,  as  also  of  the  adjoining  portions, 
appeared  filled  with  sanguineous  matter,  which  in  film  specimens 
yielded  B.  pestis  in  pure  culture.  The  mesenteric  glands  were 
swollen  and  hssmorrhagic,  showing  also  several  whitish  grey 
necrotic  foci.  The  liver  and  spleen  were  crowded  with  grey 
punctiform  nodules. 

Cultures  were  made  of  the  intestinal  contents,  of  the  heart's 
blood,  and  of  the  spleen.  As  a  result,  in  all  cases  pure  cultures 
of  B.  pestis  were  obtained,  except  as  regards  cultures  of  the 
intestiniEd  contents  which  contained  a  small  number  of  B.  coli  in 
addition. 

Two  mice  were  inoculated  cutaneously  with  a  trace  of  the 
sanguineous  intestinal  contents  of  guinea-pig  No.  8.  One  of  these 
mice  was  found  dead  on  the  third  day,  the  other  on  the  fourth 
day.  Both  showed  all  the  appearances  of  typical  acute  plague ; 
the  spleen  and  heart's  blood  were  literally  packed  with  B.  pestis. 

Sections  were  made  through  the  hardened  intestine,  the  mes- 
enteric glands,  the  spleen,  and  the  liver  of  the  above  guinea-pig. 
No.  8,  and  the  results  were  practically  the  same  as  were  described 
in  regard  of  previous  rats.  In  the  swollen  Peyer's  patches  the 
blood  vessels  were  distended,  with  extravasation  of  blood 
en  mtMse^  and  with  B.  pestis  everywhere ;  the  mucosa  over  and 
around  the  lymph  follicles  was  filled  with  extravasated  blood. 
Both  the  tissue  of  the  mucosa  and  that  of  the  lymph-follicles  was 
necrotic ;  the  lymph  vessels  and  sinuses  in  the  mucosa  and  sub- 
mucosa  were  distended  and  filled  with  continuous  masses  of 
B.  pestis.  Necrotic  patches  were  found  in  the  mesenteric  glands, 
in  the  liver,  and  in  the  spleen  associated  with  masses  of 
B.  pesfcls. 

Oninea-pig  No.  9,  which  had  been  kept  in  the  same  cage  as 
guinea-pig  No.  8,  remained  i^Uve,    On  May  30th  it  was  injected 
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LFP.9.N0.1.  snbcataneotiBly  with  a  trace  of  gelatine  cnltnre  of  the  heart's 
blood  of  its  dead  companion  (gninea-pig  No.  8).  It  died  on  the 
seventh  day  with  all  appearances  of  subacnte  plagae :  necrotic 
bnbo  ;  liver  and  spleen  full  of  minute  necrotic  points ;  lungs 
congested  with  necrotic  patches. 

Film  specimens  and  cultures  were  made  of  the  .bubo,  the 
spleen,  and  the  lung  of  this  guinea-pig,  and  these  showed  copious 
presence  of  B.  pestis. 

[This  expsriment  is  instructive  in  that  it  bears  out  a  fact  on 
which  in  former  reports  I  have  repeatedly  insisted,  viz.,  that  of 
two  animals  kept  together  in  one  cage,  one  may  succumb  to 
plague — its  intestine,  kidney,  spleen,  and  blood  in  general 
literally  swarming  with  6.  pestis — whereas  its  companion  may 
remain,  and  this  notwithstanding  blood-sucking  insects  with 
which  guinea-pigs  are  well-provided,  quite  unaffected.  If  after 
20  days  the  animal  which  has  thus  escaped  illness  be  inoculated 
with  B.  pestis  derived  from  its  dead  companion,  it  promptly 
succumbs  to  plague.] 

Experiment  5. — Two  mice,  Nos.  1  and  2,  were  fed  on  May  4th 
with  bread  mixed  with  minced  fresh  spleen  of  a  rat  which  had 
died  of  typical  plague  after  cutaneous  inoculation.  The  spleen 
in  question  was  typical  of  plague  ;  large,  dark,  and  crowded  with 
B.  pestis.  These  mice  remained  unaffected.  On  May  16th  they 
were  inoculated  cutaneously  with  a  trace  of  a  gelatine  culture 
derived  from  the  rat-spleen  with  which  they  had  been  fed. 
Both  were  dead  of  typical  plague  on  the  third  and  fourth  day 
respectively. 

Experiment  6. — Two  mice,  Nos.  3  and  4,  were  fed  on  May  20th 
with  gelatine  cultures  of  B.  pestis.  These  gelatine  cultures  were 
16  days  old,  and  showed  on  their  sloped  surface  crowds  of  typical 
colonies^  somewhat  dry  at  the  margin. 

Both  mice  were  found  dead  in  the  morning  of  May  24th.  One 
of  them  must  have  been  dead  for  some  hours  as  its  abdomen  was 
in  an  advanced  state  of  putrefaction.  But  the  other,  which  was 
in  a  good  state  of  preservation,  showed  the  following  interesting 
appearances  on  post-mortem  examination :— In  the  ileum  a 
number  of  hsBmorrhagic  patches  surrounding  injected  Peyer's 
glands ;  mesenteric  glands  swollen  and  haemorrhagic  ;  liver  pale  ; 
spleen  large,  dark,  and  firm ;  kidneys  much  injected.  Film 
specimens  and  cultures  showed  that  the  hearths  blood  and  spleen 
were  packed  with  B.  pestis. 

Sections  through  the  haemorrhagic  parts  of  the  intestine  showed 
appearances  similar  to  those  already  described  in  regard  of  rats 
fed  in  like  manner.  Not  only  was  the  actual  infecting  particle 
(full  of  B.  pestis)  found  fixed  to  the  intestinal  mucosa,  that  is 
within  the  lumen,  but  the  surface  of  the  mucosa  (villi)  was 
denuded  of  its  epithelium  and  covered  with  a  continuoua  layer 
of  B.  pestis.  These  bacilli  could  be  traced  in  almost  continuous 
masses  (see  Figs.  6  and  7,  Plates  III.  and  IV.)  into  the  villi, 
into  the  lymph  spaces  of  the  mucosa  around  the  Lieberktihn 
crypts,  and  into  the  lymph  vessels  of  the  submucosa  idxmnd  and 
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between  the  lymph-f  oUicleB.    The  mesenteric  glands  were  literally  app.  b.  No  L 

crammed  with  B.  pestis  forming  denser  masses  corresponding  p^rth"^ 

to  the  subcapsnlar  and  medullary  lymph  sinuses.  Boport ontta 


Dr.  Klein. 


of  Pliffiiein 
Haying  thus  satisfied  myself  that  rats,  mice,  and  guinea-pigs  ^^§f^*,^^ 
can  be  infected  with  plague  by  feeding  them  on  old  and  drying 
gelatine  and  agar  cultures,  and  that  the  intestines  (ileum  and 
Peyer's  glands)  of  the  experimental  animals  demonstrate  in 
nnmistakeable  manner  the  exact  place  where  infection  occurred, 
I  directed  my  attention  to  similar  feeding  experiments  with 
grain,  t.^.,  with  wheat  and  rice  which  having  been  mixed  with 
minced  plague  organs  of  guinea-pi^  or  rats,  or  with  gelatine 
cultures,  had  been  allowed  to  dry.  It  is  obvious  that  these 
further  experiments  more  nearly  represent  conditions  to  which 
rats  may  become  subjected  as  it  were  naturally. 

Experiment  7. — The  bubo,  spleen,  liver  and  lung  of  a  guinea-pig 
that  had  died  of  plague  after  subcutaneous  injection  (guinea-pig 
No.  9  of  Experiment  4)  were  (on  June  6th)  finely  minced  and 
then  well  mixed  in  separate  plate  dishes  partly  with  wheat  partly 
with  rice.  The  two  lots  were  placed  over  sulphuric  acid  to  dry. 
On  June  7th,  i.e.,  after  24  hours,  the  materials  were  found  well 
dried,  and  were  now  used  for  feeding. 

One  dish  (wheat  and  organs)  was  supplied  to  two  rats  in  one 
cage,  the  other  dish  (rice  and  organs)  to  two  other  rats  in  a 
separate  cage.    Thus  : — 

Bats  Nos.  10  and  11  were  fed  on  June  7th  with  plague  organs 
dried  with  rice.  These  two  animals  were  distinctly  affected  on 
June  10th,  and  they  were  found  dead  on  the  morning  of  June 
11th.  On  post-mortem  examination  the  lower  ileum  in  both 
animals  was  found  intensely  inflamed  and  showed  haemorrhages  ; 
the  mesenteric  glands  were  swollen  and  hsemorrhagic ;  spleen 
typical,  large,  dark,  firm,  and  crowded  with  B.  pestis. 

Rats  Nos.  12  and  13  were  fed  on  June  7th  with  plague  organs 
dried  with  wheat.  One  was  found  dead  in  the  morning  of  June 
10th,  the  other  remained  unaffected.  The  post-mortem  examina- 
tion of  the  dead  rat  showed  in  the  ileum  five  different  spots 
where  haemorrhage  had  taken  place  over  and  in  the  neighbour- 
hood of  Peyer^s  glands ;  within  the  cavity  of  the  ileum  was  a 
good  deal  of  blood,  and  mingled  with  it  crowds  of  typical 
B.  pestis;  in  the  mesentery  around  the  mesenteric  glands 
was  a  big  hsemorrhagic  patch,  while  the  mesenteric  glands 
themselves  were  swollen  and  exhibited  petechiae.  The  spleen 
was  large,  dark,  firm,  and  crowded  with  B.  pestis  ;  both  kidneys, 
which  were  twice  the  normal  size,  were  deeply  congested 
in  all  parts ;  both  lungs  were  congested  with  numerous 
haemorrhtigic  spots.  Film  specimens  and  cultures  of  the 
intestinal  sanguineous  contents,  of  the  spleen,  and  of  the  heart's 
blood  yielded  B.  pestis.  Sections  were  made  of  the  hardened 
intestine  through  the  haemorrhagic  spots,  and  Figs.  8,  9,  and  10, 
Plates  IV.  and  Y.,  show  the  appearances  observed. 

Fig.  8,  Plate  IV.,  is  from  a  transverse  section  through  a 
hasmorrhAgic  part  of  the  intestine  close  to  a  swollen  Peyer's  gland 
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jpp.  B.NO.L   (x   25).    In  the  lumen  of  the  intestine  is  seen  a  mass  which  is 
arther  only  the  outlier  of  a  larger  mass  attached  to  the  inner  portion 

jp^<w  the  of  the  Peyer's  patch.  Part  of  this  central  mass  is  shown  more 
:*^rSi?  highly  magnified  ( x  300)  in  Fig.  9,  Plate  V.  Here  may  be 
^5»V«  ^y  recognised  between  two  masses  of  wheat  (a)  and  (&)— or  what  is 
left  of  wheat  undigested — a  streak  of  tissue,  cc,  which  examined 
under  a  higher  power  x  1,000  (as  in  Fig.  10,  Plate  V.)  shows 
itself  to  be  a  mass  of  ingested  tissue,  most  ])robably  a  piece  of 
•  spleen  ;  and,  further,  there  is  seen  in  this  tissae,  as  also  in  the 
part  of  wheat  next  to  it  at  b,  continuous  masses  and  clumps  of 
B.  pestis  which  appear  black  in  the  figure.  Likewise  there  is  seen 
at  e;  a  dense  mass  of  6.  pestis  surrounded  by  what  under  high 
power  is  recognisable  as  a  necrotic  portion  of  tissue,  probably 
spleen.  At  (a)  there  are  gluten  globules  and  septa  between  them. 
Here,  then,  is  demonstration  of  a  striking  fact :  In  the  lumen  of 
the  intestine  exactly  at  a  haemorrhagic  spot  and  next  an  in- 
flamed Peyer's  gland  is  a  piece  of  the  infected  food — ue.^  plague 
tissue  wedged  in  between  two  portions  of  wheat — which  would 
seem  to  have  become  attached  to  a  Peyer's  patch  during  the  life  of 
the  animal.  In  this  food  jMirticle  there  are  recognisable  more  or 
less  undigested  parts  of  wheat  (gluten  portions)  and  part  of  the 
original  plague  organ  that  was  dried  with  it.  Further,  it  would 
appear  there  had  been  active  multiplication  of  plague  bacilli  in 
the  adjoining  loosened  wheat  particle.* 

Fig.  10,  Plate  V.,  shows  under  a  high  power  these  streaks 
and  masses  of  B.  pestis  between  the  layers  of  the  remains  of 
the  wheat  a-a,  b  being  the  original  plague  material  dried  in 
the  wheat.  It  remains  to  be  noted  that  many  villi  of  Fig.  8, 
Plate  IV.,  showed,  when  examined  with  a  high  power,  crowds 
of  B.  pestis  on  the  surface  (denuded  of  epithelium)  and  in 
the  tissue  of  the  villi.  Sections  through  the  aflEected  swollen 
Peyer's  glands  showed  appearances  like  those  previously  de- 
scribed (Fig.  1,  Plate  I.).  Particularly  some  villi  showed 
hsBmorrhages  with  numerous  B.  pestis,  and  others  were  crammed 
with  B.  pestis  in  the  manner  represented  in  Fig.  5,  Plate  III. 

Sections  through  the  hardened  kidney  showed  appearances 
already  described,  but  more  pronounced,  in  respect  of  numerous 
haemorrhages  in  the  cortex  and  at  the  boundary  layer.-  Almost 
all  glomeruli  showed  some  capillaries  degenerated,  others 
blocked  with  B.  pestis  ;  in  many  of  the  Malpighian  corpuscles 
the  cavity  of  the  capsules  contained  blood  and  B.  pestis.  A 
like  appearance  was  observed  in  many  of  the  convoluted  tubules. 

It  should  be  mentioned  here  that  while  in  the  actual  specimens 
double  stained  with  methylene  blue  and  eosin  the  distribution  of 
the  B.  pestis  in  the  tissues  is  at  once  strikingly  apparent  owing  to 
the  contrast  between  the  bacilli  stained  blue  and  the  blood  corpus- 
cles red,  in  the  figures  submitted  this  contrast  is  lost ;  owing  to 
the  low  magnifying  power  and  to  dense  packing  of  the  B.  pestis 
these  collections  are  only  indicated  as  black  masses. 


*  This  obsenration  does  not  lend  support  to  Rankings  contention  that  the  wheat 
offers  antagonism  and  inhibition  to  the  life  and  multiplication  of  B.  pestis 
brought  in  contact  with  it. 
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In  addition  to  the  above  experiments,  I  have  obtained  a  number  AFP.B,Morib 
of  other  positive  results  from  feeding  rats  with  wheat  and  rice  Yurthn 
mixed  with  finely  minced  plague  organs  and  dried  over  sulphuric  gJJ^jJJ^ 
acid  for  two  or  even  three  days.  It  is,  however,  unnecessary  to  ofPUgiwiii 
describe  all  of  them  in  detail ;  they  fully  confirm  the  above  gJJ^ii,^^ 
observations. 

Experiment  8. — Parts  of  the  organs  (spleen  and  liver)  of  plague 
rat  No.  12  were  finely  cut  up  and  mixed,  in  separate  dishes,  with 
wheat  and  rice,  and  placed  on  June  11th  over  sulphuric  acid. 
After  48  hours  (June  13th)  the  materials  were  found  quite  dry 
and  extremely  hard  and  brittle.  They  were  now  given  as  food  to 
two  white  mice  (No.  5  and  6)  (rice  plague  organs)  and  to  three  wild 
mice  (No.  7,  8,  9)  (wheat  plague  organs).  The  animals  ate  all  the 
food  within  24  hours.  One  of  the  white  mice  was  found  dead  on 
June  16th.  It  had  extensive  skin  disease  and  a  big  worm  in  the 
liver,  but  its  intestine  and  spleen  were  not  affected.  The  other 
white  mouse  and  the  throe  wild  mice  remained  alive  and 
unaffected. 

From  this  it  would  seem  that  the  material  had  been  dried 
too  much,  and  that  probably  all  plague  bacilli  in  them  had 
been  killed. 

Experiment  9. — This  experiment  was  made  in  repetition  of 
Experiment  8.  Wheat  and  rice  were  mixed  with  old  gelatine 
cultures  of  B.  pestis  (derived  from  blood  and  spleen  of  rats  and 
mice  dead  of  plagne  after  feeding),  and  the  mixed  materials  dried 
over  sulphuric  acid  for  24  hours.  The  materials  were  then,  2l8t 
June,  given  to  rats,  two  for  each  lot.  One  of  the  rats  (No.  14),  fed 
with  wheat  gelatine  culture,  was  found  dead  in  the  morning  of 
June  25th,  the  companion  (No.  15),  preprnant,  was  very  ill  and  was 
killed.  On  post  mortem  examination  this  animal  (15)  contained 
seven  dead  foetuses  nearly  full  time ;  there  was  a  great  deal  of 
peritonitis ;  the  spleen  was  small  and  had  no  plague  bacilli ;  there 
was  no  appearance  of  plague. 

But  the  p&st  mortem  examination  of  rat  No.  14  showed  lesions 
in  the  ileum  and  Peyer's  glands,  mesenteric  glands,  and  spleen, 
identical  with  those  already  described.  It  is  not  necessary  therefore 
to  further  refer  to  them  beyond  saying  that  film  specimens  and 
cultures  of  the  haemorrhagic  mesenteric  glands,  of  the  spleen,  and 
of  the  heart's  blood  showed  abundance  uf  B.  pestis.  The  rice-fed 
rats  both  remained  alive,  and  showed  no  alteration  in  their 
condition. 

Experiment  10. — A  guinea-pig  which  had  been  inoculated  with 
plague  having  died,  its  organs — bubo,  spleen  (full  of  B.  pestis) — 
were  finely  minced,  and  then  mixed  well  with  wheat  and  flour, 
and  placed  over  sulphuric  acid.  After  24  hours  the  material, 
which  was  now  perfectly  dry  and  hard,  was  given  (June  28th)  as 
food  to  three  white  and  to  three  wild  mice. 

On  July  1st  one  of  these  wild  mice  was  found  dead.  The  ileum 
was  relaxed  and  full  of  sanguineous  mucus ;  petechiae  in  the 
mucouB  membrane ;  mesenteric  glands  much  injected  and  swollen  ; 
spleen  literally  packed  with  B.  pestis.  The  kidneys,  lungs,  and 
the  liver  were  hardened  and  sections  were  made.    In  all  these 
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App.  B^o.  h    organs  great  congestion  of  the  blood  vessels  was  found  and  in  the 

Further  large  and  small  vessels  numerous  6.  pestis ;  in  the  kidney  some 

SSwaiS^*    of  the  capillaries  of  the  Malpighian  tufts  were  quite  blocked  with 

of  I^affua  io        them, 
the  Bat ;  by 

Dr.  Klein.  The  other  two  wild  mice  remained  alive. 

Of  the  three  white  mice  one  was  found  dead  on  July  llth,  i^^ 
after  13  days,  and  post  mortem  examination  showed  the  following 
conditions  :  Ileum  much  congested  ;  at  one  spot  around  a  swollen 
more  or  less  necrotic  Peyer*s  gland,  the  mucous  membrane  was 
hsemorrhagic ;  the  mesenteric  glands  swollen  and  hsdmorrhagic ; 
the  spleen  much  enlarged,  dark,  and  firm. 

Sections  through  the  swollen  Peyer's  gland  and  surrounding 
membrane  showed  almost  complete  necrosis,  the  tissues  being 
permeated  with  effused  blood,  and  the  lymphatic  vessels  blocked 
with  continuous  masses  of  B.  pestis.  The  mesenteric  glands  were 
necrotic,  the  lymphatics  here  being  filled  and  distended  with 
masses  of  B.  pestis. 

The  other  two  white  mice  remained  alive. 

In  a  number  of  other  experiments  old  gelatine  cultures  of 
plague  bacillus  or  actual  particles  of  plague  organs  were  mixed 
with  wheat,  rice,  and  flour,  and  were  then  left  over  sulphuric  acid 
for  more  than  three  days.  As  a  result  the  materials  became 
thoroughly  dry ;  too  dry,  in  fact,  as  negative  result  of  feeding  rats 
and  mice  with  them  showed — the  animals  remaining  unaffected. 
More  than  48  hours*  drying  over  sulphuric  acid  appears  to  preclude 
expectation  of  B.  pestis  remaining  present  in  the  material  in  a 
living  state. 

From  these  experiments  it  appears  : — 

(1.)  That  rats,  mice,  and  guinea-pigs  are  capable  of  infection 
with  plague  by  feeding  them  with  old*  and  drying  gelatine 
cultures  alone  ;  with  old  gelatine  cultures  mixed  with  wheat  or 
rice  and  then  well  dried ;  and  with  pieces  of  plague-organs 
mixed  with  wheat  or  rice  or  flour  and  then  dried. 

(2.)  That  of  animals  thus  fed  a  considerable  percentage  become 
infected ;  that  the  infection  takes  place  in  the  ileum  at  or  about 
the  Peyer's  glands ;  and  that  the  infected  animals  die  between 
the  4th  and  6th  day. 

(3.)  That  haemorrhage  with  great  multiplication  of  plague  bacilli 
occurs  in  the  ileum  at  the  point  of  infection,  and  this  not  only  in 
the  cavity  of  the  intestine  and  on  the  free  surface  of  the  mucous 
membrane,  but  also  within  the  villi  themselves,  in  the  absorbents 
of  the  villi  and  of  all  parts  of  the  intestinal  wall ;  and  further  in 
the  mesenteric  glands,  whence  the  vascular  system  of  the  other 
viscera  become  crowded  with  the  bacilli. 

(4.)  That  the  positive  results  obtained  by  feeding  with  semi-dried 
or  more  completely  dried  gelatinous  plague  materials — e.g.^  gela- 
tine cultures  and  plague  organs  dried  by  themselves  or  mixed  with 


*  By  old  I  do  not  mean  gelatine  oultuies  which  are  practioaUj  dead  and  have 
lost  all  yimlenee,  but  gelatine  caltaree  from  two  weeks  to  two  montbB  old,  and 
which  yield  active  and  liring  sub-cultures. 
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food  stuffs  (wheat,  rice,  flour) — ^are  in  marked  contrast  to  the    app.b,Wq,l 
negative  results  of  feeding  with  fresh  plague  materials — 0.^.,  fresh  Further 
milk  cultures,  broth  cultures,  watery  emulsions  of  cultures  of  g^SmiSdOT* 
B.  pestis  and  fresh  plague  organs.  of  Piagoo  in 

^  r"»5  B  the £5;  by 

(5.)  That  it  is,  therefore,  justifiable  to  assnme  that  the  positive  or.Kieiii. 
results  in  the  former  cases  are  due  to  the  gastric  juice  failing  to 
reach  the  central  portions  of  the  infective  food  particles,  the 
plague  bacilli  in  these  central  portions  being  left  undisturbed  and 
unaffected  owing  to  the  protection  afforded  them  by  the  outer 
dried  shell  of  material. 

In  a  word,  I  am  inferring  that  on  their  passage  through  the 
stomach  the  infective  materials  would  retain  some  of  the  plague 
bacilli  protected  and  living ;  that  on  reaching  the  ileum  the 
infective  particles  would,  by  the  absorptive  tendency  of  the 
Peyer's  glands,  become  fixed  as  it  were  on  these  glands,  and  that 
the  living  plague  bacilli  within  the  material  thus  affixed  to  the 
mucous  membrane  would  at  once  commence  to  multiply  in  situ 
causing  thereby  the  changes  which  were  actually  found,  viz., 
haemorrhage  and  necrosis  and  charging  of  the  absorbents  with 
B.  pestis,  with  the  result  of  general  inf<iCtion  of  the  rest  of  the 
body.*     Similarly  I  am  inferring  that  the  negative  results  of 

*  As  direct  evidenoe  bearing  on  this  point  the  following  observation  deBenrea 
to  be  mentioned. 

A  gninea-pig  was  inoculated  cutaneously  on  April  11th  with  a  particle  of  the 
spleen  of  a  rat  dead  of  acute  plague.  This  guinea-pig  was  found  dead  on  i^pril  17 
diowing  the  following  post  mortem  appearances  :  large  necrotic  bubo  with 
hsmorrhage  around  it,  while  the  spleen,  liver,  and  lung  contained  numeroua 
necrotic  nodules  crowded  with  the  B.  pestis  ;  that  is  to  say  the  animal  presented 
the  appearances  of  sub-acute  plague  which  follows  the  cutaneous  inoculation. 
But  in  addition  a  portion  of  the  lower  ileum  of  this  guinea-pig  showed  great 
hemorrhage  with  a  blood  clot  in  its  cavity  firmly  adhering  to  the  mucous 
membrane,  while  tlie  mesenteric  glands  were  enlarged  and  showed  hsBmorrhages ; 
there  were  hssmorrhages  also — besides  those  mentioned — ^in  the  subcutaneous 
time  surrounding  the  inguinal  bubo,  also  in  the  testis  and  omentum.  Sections 
were  made  of  the  hasmorrhagic  portion  of  the  ileum  and  of  the  mesenteric 
glands.  These  showed:  (a)  in  the  ileum  and  firmly  adhering  to  the  mucosa 
(villi)  a  mass  of  blood,  in  which  were  large  numbers  of  nests  of  B.  pestis  ;  the 
tissue  of  the  villi  were  full  of  B.  pestis  forming  reticulated  masses,  as  described 
and  figured  of  former  cases,  in  which  infection  had  started  from  the  intestine  ; 
the  central  chyle  vessel,  as  also  the  lymph  vessel  of  the  mucosa,  was  literally 
orowded  and  injected  with  B.  pestis,  as  were  also  the  lymph  vessels  of  the  sub- 
mucosa  and  of  the  outer  muscular  coat ;  in  the  mesenteric  margin  of  this  part 
of  the  intestine  the  efferent  chyle  vessels  were  distended  and  filled  with  blood  and 
with  masses  of  B.  pestis ;  the  large  blood  vessels  of  the  same  parts  were  also 
filled  with  blood  amongst  which  some  B.  pestis  could  be  recog^iised :  (h)  the 
mesenteric  glands  showed  the  same  appearances  as  were  described  on  a  former 
page,  vis.,  the  afferent  and  efferent  lymph  vessels  were  distended  and  filled  with 
B.  peetis,  so  also  were  the  cortical  and  medullary  lymph  sinuses ;  a  great  deal  of 
hflBmonrhage  was  notioeable  in  the  cortical  lymph  follicles. 

The  appearances  above  described  appear  to  me  to  admit  of  one  interpretation 
oolj,  via.,  this  :  In  the  ilermi  haemorrhage  had  taken  place,  witness  the  presence 
of  a  blood  dot  in  the  cavity ;  the  B.  pestis  in  this  clot  being  in  a  suitable  place — 
the  iUmm— had  multiplied  and  had  become  readily  absorbed  by  the  villi  in 
whidi  indeed  ^ey  abounded  ;  the  same  process  had  followed  in  all  the  absor- 
bents of  tlie  intestinal  wall  and  mesenteric  glands.  This  was  evidently  made 
pjawible  hj  the  duration  of  the  disease  (six  days).  So  that  a  direct  lodgment  of 
B.  pestis  in  the  intestinal  cavity  having  occurred  while  the  aninr.al  continued  to 
Uve^  time  was  giTsn  for  a  secondary  ifffeetian  of  this  part  of  the  ileum  of  the 
nine  ohamoter  as  that  observed  in  the  other  cases  in  which  the  B.  pestis  had 
nmAtd  tiie  ileum  by  way  ol  the  food. 


314 


Further 
Baport  00  the 
fcraosmissioo 
of  Plague  io 
khe  Bat ;  by 
Dr.  Klein. 


A:ty.ft,Mo.U  feeding  with  fresh  materials  are  due  to  all  the  ingested  plague 
bacilli  becoming  readily  exposed  to  the  action  of  the  gastric  juice 
BO  that  no  living  plague  bacilli  are  capable  of  reaching  the  ileum, 
and  that  the  animal  therefore  escapes. 

It  must  be  obvious  from  the  above  description  that  the  dis- 
charges of  the  intestine  and  the  secretion  of  the  kidney  in  animals 
(rats,  mice,  or  guinea-pigs)  affected  with  plague  by  feeding,  in 
all  probability  contain  abundance  of  plague  bacilli.  It  has  been 
seen  tliat  the  materials  within  the  cavity  of  the  ilenm  of  such 
animals  swarm  with  B.  pestis,  and  that  these  materials  on  inocnla- 
tion  promptly  produce  plague.  Likewise  it  appears  that  plagae 
bacilli  are  abundant  in  the  malpighian  corpuscles  (glomeruli  and 
capsules)  and  in  the  uriniferons  tubules.*  These  facts  in  no  way 
support  a  contention  such  as  that  put  forward  by  Hankin  in 
the  Journal  of  Hygiene,  to  the  effect  that  the  intestinal  or  renal 
discharges  of  the  plague-rat  are  not  to  be  regarded  as  materials 
capable  of  causing  infection.  On  the  contrary,  the  observations  I 
have  recorded  go  to  justify  a  contention  that,  as  regards  rats 
which  have  contracted  plague  by  feeding,  the  dejecta  in  question, 
teeming  as  they  needs  must  with  6.  pestis,  are  to  be  regarded  as 
in  all  probability  infective.  Indeed,  in  view  of  the  ready  trans- . 
mission  of  plague  to  the  rat  by  means  of  feeding  with  infected 
grain,  rice,  flour,  and  the  like,  the  foregoing  experiments  afford 
strong  suggestion  that  the  excreta  of  a  plague-rat  becoming  mixed 
and  dried  along  with  food  stuffs  may  be  the  starting  of  extensive 
plague  infection  of  the  rats  feeding  on  these  substances  contami- 
nated by  stale  plague  dejecta. 

In  connection  with  the  above  propositions,  it  has  to  be  borne  in 
mind  that  the  anatomical  lesions  in  the  ileum  which  I  have 
described  cannot  be  of  a  single  day's  duration ;  that  the  necrotic 
changes  in  the  mucous  membrane  and  in  Peyer's  glands  caused 
by  the  multiplication  of  B.  pestis  within  the  cavity  of  the  ileum 
must  have  occupied  time  in  development,  and  that  accordingly 
there  must  have  arisen  ample  opportunity  for  B.  pestis  to  pass  into 
and  out  from  the  large  intestine  with  the  alvine  evacuations  of  the 
infected  animal. 

It  is  not  possible  to  deny  that  similar  conditions  might  occur  in 
respect  of  human  beings  ;  that  food  stuffs  having  become  polluted, 
with,  say,  excreta  of  plague-rats  preserved  in  a  semi-dried  or  dried 
condition,  might  cause  plague  in  persons  ingesting  them,  the 
point  of  infection  in  such  case  being  the  intestine  itself. 

Simpson's  contention  (Report  on  plague  in  Hong  Kong)  that 
the  septicsemic  form  of  plague  in  man  (in  which  the  whole  blood 
system  and  all  organs  contain  abundance  of  B.  pestis)  may  be 
caused  by  infection  of  man's  intestine  by  means  of  food,  was  based 

*  Ab  a  matter  of  fact  I  have  made  a  number  of  experiments  (which  need  not 
\fe  described  in  detail)  in  which  the  Bangaineous  muoos  of  the  inflamed  intestine 
of  animals  (rat  and  gninea-pig)  dead  of  plagae  after  inoculation  was  used  for 
cutaneous  as  also  subcutaneous  injection,  and  by  which  fattil  plagfoe  of  the 
animals  so  inoculated  (guinea-pigs  and  rats)  was  the  result  I  have  also  made 
inoculation  experiments  (subcutaneous)  of  guinea-pigs,  employing  the  urine 
drawn  from  the  bladder  of  guinea-pigs  or  of  rats  which  had  iaocnmlNid  io 
(hiemorrhagic)  plague,  and  the  result  was  positive  in  the  majoiitj  of  '     ' 
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on  experiments  in  which  wild  rats  were  fed  with  fresh  plague  app.b,i^o.L 

organs  ;  these  rats,  or  some  of  them,  having  died,  plague  was  Fnrth»" 

considered  to  have  been  induced  in  them  by  way  of  the  intestine.  SjS^^jJS**" 

This  inference   seems  to  me,  however,  not  justified,  or  at  least  ofPUffneS? 

not  proven,  and  for  two  reasons  :  Dr!]^n.^^ 

(1.)  The  fact  that  the  rats  in  question  died,  as  is  said  by 
Simpson,  from  the  septicaemic  form  of  plague  does  not 
afford  presumption  that  they  were  infected  by  inges- 
tion ;  the  septicaemic  form  of  plague  being  that  under 
which  both  rats  and  mice  and  also  guinea-pigs  commonly 
die  after  inoculation. 

(2.)  No  indication  is  given  by  Simpson  of  any  such  con- 
spicuous and  definite  local  infection  (haemorrhage) 
in  the  ileum  and  in  Peyer's  glands  as  that  described 
by  me  as  resulting  in  those  of  my  feeding  experiments 
which  proved  positive. 

The  general  congestion  of  the  small  intestine  mentioned  by 
him  (in  addition  to  sanguineous  mucus  in  the  intestinal  cavity) 
is  not,  be  it  observed,  an  uncommon  feature  in  the  rat  and  mouse 
dead  of  plague  contracted  otherwise  than  by  feeding ;  it  is  not 
uncommon  too  in  rodents  which  have  died  of  septicaemic  diseases 
other  than  plague.  In  the  guinea-pig  dead  of  plague  after  sub- 
cutaneous injection  I  have  not  unfrequently  found  the  whole  of 
the  intestine  showing  punctiform  haemorrhages.  Also  I  have 
observed  haemorrhage  in  the  testis,  whence  the  effused  blood 
could  be  traced  by  the  absorbents  of  the  spermatic  cord  into  the 
pelvic  lymph  gland. 

On  the  other  hand  it  is  possible,  in  view  of  the  experiments  I 
have  been  describing,  that  Dr.  Sinipson's  view  may  prove  on  the 
whole  to  be  correct,  and  this  mainly  for  the  reason  that  in  the  sep- 
ticsBmic  form  of  plague  of  the  human  subject  the  blood  and  the 
organs  appear  crowded  with  B.  pestis,  as  was  the  case  in  the  animals 
of  my  feeding  experiments.  Before,  however,  definitely  pro- 
nouncing on  this  point,  it  would  be  necessary  to  make  careful  post 
mortem  examination  of  septicaemic  plague  in  man  for  the  purpose 
of  ascertaining  whether  local  infection  (ileum  and  Peyer's  glands) 
and  changes  of  the  mesenteric  glands  similar  to  the  conditions 
described  here  in  regard  of  experimental  animals,  has  actually 
occurred. 

Among  the  many  interesting  facts  concerning  the  spread  of 
plague  in  India  ascertained  by  the  Indian  Plague  Commission  are 
those  pointing  to  persistence  for  some  considerable  time  of  the 
contagiom  of  plague  in  rooms  and  streets  from  which  all  plague 
cases  had  been  removed  ;  rooms  or  streets  for  instance  are  cited 
in  which  plague  broke  out  afresh  on  the  return  to  them  of  the 
inhabitants.  Hankin,  however,  it  appears  (see  also  Report  of 
Indian  Plague  Commission)  had  made  experiments  on  the  vitality 
of  the  B.  pestis  in  soil,  and  had  found  this  to  be  of  very 
short  duration.  These  experiments  of  Hankin  have  been 
relied  on  by  commentators  as  justifying  the  view  that  the 
obierved  persistence  of  infectivity  in  rooms  and  streets  after 
rflmoval  merefrom  of  infected  persons  might  have  been  due 
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p^.B,Ko.L  to  retention  of  the  contagium  by  rats  or  by  fleas;  in  a  word 
rtheT"  ^  *^®  contaginm  having  been  kept  alive  as  it  were  by  these 
port  on  the    means. 

nsmlflslon 

Plainielxi 

•  Bj*;by  Before,  however,  accepting  such  interpretation  of  the  facts  it 

°*  seemed  to  me  necessary  to  ascertain  whether  the  vitality  of  B. 
pestis  in  soil  is  really  of  short  duration  ;  whether  the  result  might 
not  have  been  different  if  instead  of  distributing  B.  pestis  in  the 
soil,  as  practised  by  Hankin,  in  the  form  of  a  broth  culture  it  had 
been  applied  under  conditions  more  nearly  approaching  those  in 
which  it  would  naturally  find  access  to  soil,  e.g,^  in  blood,  in 
discharges  of  a  suppurating  bubo,  in  mucus  expectorations,  in  the 
mucoid  discharges  from  the  bowels  of  a  plague-rat,  in  the  juices 
of  plague  organs,  or  in  similar  viscid  or  slimy  materials. 

Accordingly  I  have  made  a  series  of  experiments  in  this  direc- 
tion, and  have  thereby  ascertained  that  B.  pestis  planted  in  or 
mixed  with  soil  in  the  above  manner  has  considerable  power  of 
persistence.  Also  I  have  made  experiments  with  wheat  and  rice 
on  the  same  lines ;  that  is  I  have  sought  to  ascertain  for  what 
length  of  time  the  bacilli  in  plague  materials  (cultures  or  organs) 
mixed  with  wheat  or  with  rice  can  retain  their  vitality. 


Series  II. 

Gelatine  cultures,  about  six  weeks  old,  were  melted  in  warm 
water  and  poured  over  earth  (fine  gravel)  contained  in  a  glass  dish 
(July  2nd),  and  over  fine  sand  (July  1st)  contained  in  a  separate 
glass  dish.  The  earth  and  the  sand  were  in  each  instance 
thoroughly  mixed  with  the  gelatine  and  then  placed  over 
sulphuric  acid,  of  course  in  a  hermetically  closed  space.  The 
earth  as  also  the  sand  were  (after  being  kept  not  more  than  24 
hours  over  sulphuric  acid)  found  perfectly  dry  and  hard.  After 
having  been  thus  dried  during  one,  two,  three  or  more  days,  a 
small  amount  (about  ^  to  1  gramme)  of  the  infected  earth  or 
sand  was  in  each  instance  taken  out,  placed  in  a  sterile  watch 
glass  and  distributed  (rubbed  down)  in  a  few  cubic  centimetres 
of  warm  sterile  water  so  as  to  form  a  turbid  emulsion.  Of  these 
turbid  emulsions  small  quantities  in  each  instance  (about  ^V, 
^,  i  cc.)  were  injected  subcutaneously  into  guinea-pigs.  This 
method  of  procedure  was  chosen  in  preference  to  mere  cutaneous 
inoculation  of  rats,  for  the  reason  that  the  object  was  to  ascertain 
not  whether  living  plague  bacilli  were  present  in  a  small  droplet 
(the  quantity  that  could  be  introduced  by  cutaneous  inoculation) 
but  whether  any  living  plague  bacilli  were  left  in  fair  quantities 
of  the  materials. 

Experiment  1. — Guinea-pig  No.  1  injected  with  "  sand-gelatine  *' 
after  24  hours'  drying,  on  July  2nd.  Guinea-pig  No.  2  injected 
with  "  earth-gelatine  '*  after  48  hours  drying,  on  July  4th. 

Guinea-pig  No.  1  developed  a  big  bubo  and  died  on  July  7th 
with  typical  sub-acute  plague.    Post-mortem  examination  showed 
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a  necrotic  bnbo  with  crowds  of  B.  pestis ;  spleen  and  liver  dotted    app.b.NoJ 
all  through  with  white  nodules  full  of  B.  pestis.*  Further 

Report  on  th< 

Guinea-pig  No.  2  developed  a  bubo  slowly  ;  it  was  found  dead  JJ^gg^JJ 
on  July  lltlu  Post-mortem  examination  showed  typical  sub-acute  the  Rat ;  by 
plague.  ^'  ^^**^ 

Experiment  2. — Guinea-pig  No.  3  was  injected  (on  July  4th)  with 
"sand-gelatine,"  dried  for  three  days.  Guinea-pig  No.  4  was 
injected  on  July  5th  with  "  earth-gelatine,"  dried  for  three  days. 

Ouinea-pig  No.  3  developed  bubo  slowly  ;  this  became  a  big 
abflcesR  by  July'  13th.  The  same  condition  was  observed  with 
guinea-pig  No.  4.  But  both  animals  appeared  otherwise  lively. 
Both  were  killed,  and  on  post-mortem  examination  the  pus  of 
the  bubos  was  found  to  contain,  amongst  cocci,  crowds  of  B. 
pestis.    The  viscera  appeared  unaffected. 

Experiment  3. — Both  the  dishes  containing  "sand-gelatine" 
and  "  earth-gelatine,"  were  removed  from  over  the  sulphuric  acid 
after  lapse  of  three  days  and  were  then  kept  under  a  simple 
glass  cover  (raised  fabout  half  an  inch  at  one  side)  at  the 
temperature  of  the  laboratory. 

Six  days  after  withdrawal  from  the  influence  of  the  sulphuric 
add,  the  "  sand-gelatine  "  was  used  for  subcutaneous  injection  (on 
July  9th)  of  guinea-pig  No,  5  ;  and  five  days  after  withdrawal  the 
^  earth-gelatine  "  was  used  in  similar  manner  for  injection  (on 
July  9th)  of  guinea-pig  No.  6. 

Ouinea-pig  No.  5  was  on  15th  July  without  tumour  and  quite 
lively ;  and  it  remained  so.  Guinea-pig  No.  6  died  on  this  day 
(July  15th).  On  post-mortem  examination  there  was  evidence  of 
typical  sub-acute  plague ;  big  necrotic  bubo  with  crowds  of 
plague  bacilli,  liver  and  spleen  permeated  with  minute  white 
nodules  containing  numerous  B.  pestis. 

Experiment  4. — After  a  further  week's  (July  16th)  withdrawal 
from  sulphuric  acid,  the  samples  having  been  kept  meanwhile  at 
the  room  temperature  and  in  the  air  of  the  laboratory,  the  same 
"  sand-gelatine  "  and  "  earth-gelatine  "  were  used  for  injection  of 
guinea-pigs  Nos.  7  and  8  respectively.  The  "earth-gelatine" 
appeared  now  as  dry  and  hard  as  brick.  The  "  sand-gelatine " 
guinea-pig  (No.  7)  remained  without  swelling  and  quite  well ; 
whereas  the  "earth-gelatine"  guinea-pig  (No.  8)  developed  a 
small  firm  nodule  at  the  seat  of  inoculation.  This,  however, 
almost  entirely  disappeared  in  the  course  of  a  fortnight,  the 
animal  remaining  lively  and  well. 

From  these  experiments  it  s^ppears  that  gelatine  cultures 
mixed  with  sand  and  earth  can   be  dried  over  sulphuric  acid 

*  It  mtkj  not  be  nimeoewary  to  state  that  in  aU  experiments  mentioned  in  this 
report  inmiuive  of  aU  animals  without  exception  dead  or  killed  after  plagne 
Infeeium,  stained  film  speoimens  of  aU  affected  organs,  and  culture  on  gelatine 
fvooi  the  bubo  (when  pieeent),  from  the  intestine  (when  affected),  from  the 
■plean  mod  from  the  heart's  blood,  were  made  invariably  and  as  a  matter  of 
oidiiutty  rootineu 
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i>KB,No.i.  tor  three  days,  until  for  instance  the  material  becomes  distinctly 

j,Hj~  hard  and  dry,  without  the  plague  microbes  losing  their  vitality ; 

jport  on  the  and    further    it    appears    that    the    "  earth-gelatine "    kept    for 

^F^^fo  additional  five  days  till  it  had  become   as   hard   as   brick,  still 

?iirtn.^^  retained  living  and  active  B.  pestis. 

Experiment  5. — In  this  experiment  gelatine  cultures  about  six 
weeks  old  were  (June  30th)  melted  in  warm  water  and  poured 
over  wheat  and  rice  in  separate  glass  dishes.  After  being  well 
mixed  in  each  instance  the  materials  were  placed  over  sulphuric 
acid,  of  course  in  a  hermetically  closed  space. 

On  July  1st,  t.«.,  after  24  hours,  the  materials  bein^  now  quite 
dry,  a  little  of  each  sample  was  placed  in  warm  water  and  a 
guinea-pig  was  injected  subcutaneously  with  the  emulsion  thus 
obtained  ;  viz.,  guinea-pig  No.  9,  with  "rice-gelatine  "  and  guinea- 
pig  No.  10  with  **  wheat-gelatine."  Both  animals  developed  big 
tumours  in  the  groin.  Guinea-pig  No.  10  which  appeared  other- 
wise lively  on  July  5th  was  killed  on  that  date,  and  on  post- 
mortem examination  showed  the  following  conditions  : — 

Extensive  oedema  over  abdomen  and  chest ;  about  the  place  of 
inoculation  a  big  cavity  filled  with  grumous  fluid.  Spleen  not 
enlarged,  no  bacilli  in  it.  In  the  inguinal  fluid  were  crowds  of 
diplococci  and  streptococci ;  as  also  numerous  bipolar  baccilli  like 
B.  pestis.  With  a  dilution  of  the  inguinal  fluid  an  agar  plate  was 
made,  and  this  brought  forth  crowds  of  colonies  just  like  thoee  of 
B.  pestis.  A  guinea-pig.  No.  11,  was  injected  with  one  of  these 
plague-like  colonies.  This  animal  was  found  dead  on  the  5th 
day,  and  gave  evidence  of  typical  plague  with  the  typical 
distribution  of  B.  pestis  in  the  bubo  and  spleen. 

Guinea-pig  No.  9,  which  had  been  injected  with  the  rice- 
gelatine,  devoloped  a  big  abscess  in  the  groin  and  thigh;  on 
the  8th  day  it  was  quiet  and  off  its  feed,  and  the  bubo  having 
opened  spontaneously  was  discharging  pus.  This  animal,  which 
was  better  and  fairly  lively  again  on  the  13th  day,  was  now 
killed,  and  showed  the  following  post-mortem  appearances :  In 
the  inguinal  region  and  about  the  thigh  was  a  big  cavity 
containing  grumous  creamy  pus ; .  spleen  and  liver  and  also 
lungs  showed  numerous  minute  white  nodules.  In  the  pus 
of  the  inguinal  abscess  were  numerous  clumps  of  B.  pestis. 


Series  III. 

In  this  series  a  number  of  animals  were  inoculated  vnth  earth 
and  with  sand  which,  after  addition* of  small  particles  of  plague 
organs,  had  been  dried  for  various  periods  at  the  ordinary 
temperature  of  the  laboratory. 

Experiment  6. — Of  a  guinea-pig  dead  on  July  7th  with  typical 
sub-acute  plague,  bits  of  the  necrotic  bubo,  and  pieces  of  the 
spleen  and  liver  (full  of  minute  nodules),  were  finely  minced  and 
mixed  separately  in  glass  dishes  with  earth  (fine  gravel)  and  fine^ 
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sand.    These  materials  were  then  so  placed  as  to  obtain  fairly  A»p.6,Na. 
free  access  of  air,*  and  were  left  to  dry  spontaneously.  FurtheT' 

Beport  on  t 

On  Jnly  14th,  ix.y  after  one  week,  a  small  amount  in  each  case  tranra^iMto 

of  the  dry  material  was  emulsified  in  warm  water,  and  of  each  tiieB^^j 

emulsion  about  J  to  ^  c.c.  was  subcutaneously  injected  into  a  Dr.Kietn. 
gainea-pig.    These  guinea-pigs  will  be  designated  : — 

No.  12. — "  Sand-plague  "  guinea-pig. 

No.  13. — "  Earth -plague  "  guinea-pig. 

Guinea-pig  No.  12  was  found  dead  on  July  18th,  i.e.,  after  4 
days ;  it  had,  however,  been  dead  for  some  time,  July  17th  being 
a  Sunday.  The  post-mortem  examination  showed  typical  plague 
(early  stage  of  sub-acute)  ;  viz.,  necrotic  bubo,  and  few  minute 
nodules  in  spleen  and  liver.  Bubo  and  spleen  were  crowded 
with  B.  pestis  as  shown  by  film  specimens  and  by  cultures. 

Guinea-pig  No.  13  was  dying  on  July  2l8t.  On  post-mortem 
examination  there  was  found  a  big  necrotic  bubo  crowded  with 
B.  pestis;  the  spleen,  liver,  and  the  lungs  were  crowded  with 
necrotic  nodules  and  patches ;  film  specimens  and  cultures 
yielded  pure  cultures  of  B.  pestis. 

Experiment  7. — The  materials  of  experiment  6  were  used  for 
inoculation  of  guinea-pigs  after  a  further  week  of  drying,  viz.,  on 
July  2l8t.  By  this  date  the  materials  appeared  perfectly  dry  and 
hard  as  bricks. 

Guinea-pig  No.  14  was  injected  with  emulsion  of  the  *'  sand- 
plague  "  organs. 

Guinea-pig  No.  15  was  injected  with  emulsion  of  the  "earth- 
plague  "  organs. 

Guinea-pig  No.  14  remained  without  swelling,  and  was  altogether 
unaffected ;  it  was  killed  on  August  2nd,  and  gave  totally 
negative  result  as  regards  plague.  But  guinea-pig  No.  15  was 
distinctly  ill  on  July  26th  and  had  bubo.  It  was  killed  on 
the  same  day,  and  showed  the  following  appearances :  necrotic 
bubo;  spleen,  liver,  and  lungs  crowded  with  necrotic  nodules 
and  patches.  Film  specimens  and  cultures  of  the  bubo,  spleen, 
and  lung  yielded  crowds  of  B.  pestis. 

Fig.  12.  Plate  VI.,  shows,  in  a  section  under  a  low  power,  a 
necrotic  nodule  of  the  spleen  containing  aggregations  (black) 
of  B.  pestis ;  these  aggregations  being  in  reality  in  networks  of 
blood  spaces  of  the  pulp  tissue. 

Fig.  13,  Plate  VII.,  shows,  in  a  section  (x  100)  through  the 
lungy  one  of  the  nodules  (this  being  in  reality  an  inf  undibulum 
with  its  alveoli),  all  blocked  with  masses  (black)  of  B.  pestis. 

From  this  experiment  it  appears,  therefore,  that  while  "sand- 
plague'^  material  dried  for  14  days  at  the  ordinary  temperature 

,  *  The  gltm  djihet  were  kept  under  a  bell  glass,  raised  all  round  about  |  to  1 
iiMdi,  ana  plaoed  by  the  open  window. 
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pt.B,No.i.  was  barren  of  infective  power,  "earth-plague"  material  still 
rtij~  retained  its  eflBcacy.  The  former  was  therefore  discarded,  but  the 
port  on  the    latter  was  retained  for  further  experiment. 

Plague  in 

!kmxl*^  Experiment  8.— With  emulsion  of  the  same  "earth-plague" 

material  now  dried  for  three  weeks,  guinea-pig  No.  16  was 
injected  on  July  28th.  This  animal  appeared  unaffected  on 
August  3rd,  i.e.,  after  6  days.  It  was  killed  and  found  in  all 
respects  normal. 

Thus,  earth  subjected  to  admixture  with  the  juice  and  particles 
of  plague  organs  and  allowed  to  dry,  retained  its  infective 
power  for  a  fortnight,  but  after  lapse  of  3  weeks  proved  barren  of 
infectivity.  It  is  to  be  noted  that  these  experiments  were  carried 
out  during  the  hottest  part  of  the  year,  when  the  drying  was 
fairly  rapid  and  thorough. 

Experiment  9. — The  blood,  bubo,  spleen,  and  liver  of  a  rat  dead 
of  acute  (inoculated)  plague  were,  on  July  8th,  finely  minced  and 
mixed  with  sand  and  earth  ;  these  materials  being  then  put  away 
to  dry  spontaneously,  a  fair  amount  of  ventilation  being  in  each 
instance  allowed.  In  this  condition  the  materials  were  kept  for  8 
days  (July  16th)  ;  they  were  then  placed  over  sulphuric  acid  for 
3  days  (July  19th),  by  which  time  they  were  quite  dry  and  as 
hard  as  bricks. 

On  this  date,  t.^.,  July  19th,  emulsions  were  made  and  used  for 
the  subcutaneous  injection  of  guinea-pigs. 

Guinea-pig  No.  17  was  injected  with  "  sand-plague  "  organs. 

Guinea-pig  No.  18  was  injected  with  "earth-plague"  organs. 

Guinea-pig  No.  17  developed  a  small  abscess  on  the  abdomen,  but 
otherwise  remained  lively.  Guinea-pig  No.  18  showed  a  gradually 
increasing  soft  tumour  (abscess)  in  the  groin,  which  by  the  end 
of  the  week  (July  26th)  had  reached  the  size  of  a  pigeon's  egg ; 
Ihe  animal,  however,  appeared  otherwise  lively.  Both  were  killed 
on  July  27th,  but  with  negative  result  qua  B.  pestis.  Guinea-pigs 
injected  with  the  pus  of  guinea-pig  No.  17,  as  also  with  the  pus  of 
guinea-pig  No.  18,  remained  unaffected. 

Experiment  10. — Rice  and  wheat  were  in  each  instance  mixed, 
on  July  11th,  with  finely  minced  bits  of  spleen  and  lung  of  a 
guinea-pig  dead  of  typical  sub-acute  plague,  and  placed  to  dry 
spontaneously  in  the  same  manner  and  under  the  same  arrange- 
ment as  in  the  previous  experiment. 

On  July  21st,  that  is  after  10  days,  the  materials  were  found 
quite  dry,  and  were  used  for  making  emulsions  in  warm  water 
for  injection  subcutaneously  of  two  guinea-pigs  : — 

Guinea-pig  No.  19. — "  Rice-plague  "  organs. 

Guinea-pig  No.  20. — "  Wheat-plague  "  organs. 

Both  animals  remained  without  tumour  and  lively.  They  were 
killed  after  one  week  and  were  found  quite  normal. 
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Experiment  11. — A  gninea-pig  died  on  September  27th  from  app.b,n< 
typi(»l  Bub-acate  plague.  Its  organs  (bubo,  spleen,  liver,  and  Further 
lungs)  were  finely  minced,  mixed  with  sand  and  with  earth  JjJJJJ^^ 
respectively,  and  placed  to  dry  spontaneously  in  the  laboratory  ofFiagaai 
under  the  same  conditions  as  in  previous  experiments.  By  the  S^llin.* 
end  of  a  week  (October  4th)  the  materials  seemed  fairly  dry 
and  were  used  to  inject  guinea-pigs  : — 

Guinea-pig  No.  21. — "  Sand-plague  "  organs. 
Guinea-pig  No.  22. — "  Earth-plague  "  organs. 

Guinea-pig  No.  22  was  found  dead  on  October  7th  with  very 
intensive  acute  plague  ;  guinea-pig  No.  21  was  found  dead  on 
October  10th  with  typical  sub-acute  plague. 

Experiment  12. — The  same  "  sand  "  and  "  earth  "  plague 
materials  were  used  for  injection  of  guinea-pigs  on  October  11th, 
that  is  after  a  fortnight's  drying  : — 

Guinea-pig  No.  23. — **  Sand-plague  "  organs. 
Guinea-pig  No.  24. — *'  Earth-plague  "  organs. 

Both  animals  were  found  dead  on  October  17th  with  typical 
sub-acute  plague. 

Experiment  13. — ^The  materials  of  27th  September  were  used 
for  experiment  on  guinea-pigs  on  October  20th,  i.a.,  after  23 
days*  drying : — 

Guinea-pig  No.  25. — "  Sand-plague  "  organs. 
Guinea-pig  No.  26. — "  Earth -plague  "  organs. 

Both  animals  remained  alive  and  unaffected. 

Experiment  14. — Gelatine  cultures  of  B.  pestis,  directly  derived 
from  rats  and  mice  dead  of  plague  after  feeding  and  about  14  weeks 
old,  were  on  October  8th  melted  in  warm  water,  mixed  with  sand 
and  with  earth,  and  left  spontaneously  to  dry  in  the  laboratory  in 
the  manner  described  in  previous  experiments.  Nine  days  later 
(October  17th)  these  materials  were  used  for  injection  of  guinea- 
pigs  :— 

Guinea-pig  No.  27. — "  Sand-gelatine  "  plague. 

Guinea-pig  No.  28. — "  Earth-gelatine  '*  plague. 

Guinea-pig  No.  28  was  found  dead  on  October  24th  with  typical 
8ub-acute  plague. 

Guinea-pig  No.  27  was  found  dead  on  October  26th  with  typical 
sub-acute  plague. 

Experiment  15. — ^The  above  materials  were  used  again  for 
injection  of  guinea-pigs  on  October  26th,  i.e.j  after  18  days' 
drying : — 

Guinea-pig  No.  29.—"  Sand-gelatine"  plague. 

Ooinea-pig  No.  30.—"  Earth-gelatine  "  plague. 


yp.B.No.L  Guinea-pig  No.  29  died  November  Ist  with  typical  snb-acute 

urther  plague. 

•eport  on  the 

«ggjjj*on  Guinea-pig  No.  30  was  found  dead  on  November  2nd  with 

ieBat;^by  typical  sub-acute  plague. 


r.Klehi. 


Experiment  16. — ^These  materials  were  again  used  on  November 
7th,  i.e.,  after  30  days'  drying,  for  injection  of  guinea-pigs  : — 

Guinea-pig  No.  31. — "  Sand-gelatine  "  plague. 

Guinea-pig  No.  32. — "  Earth-gelatine  "  plague. 

Guinea-pig  No.  31  was  found  dead  on  November  16th  with 
typical  sub-acute  plague. 

Guinea-pig  No.  32  was  found  dead  on  November  14th  with 
typical  sub-acute  plague. 

Experiment  17.— The  materials  were  again  used  for  injection 
of  guinea-pigs  on  November  22nd,  i.^.,  after  6  weeks'  and  3  days' 
drying  : — 

Guinea-pig  No.  33. — "  Sand-gelatine  "  plagne. 

Guinea-pig  No.  34. — "  Earth-gelatine  "  plague. 

Guinea-pig  No.  34  was  found  dead  on  November  26th  with 
typical  sub-acute  plague. 

Guinea-pig  No.  33  remained  unaffected.  It  was  tested  after  a 
fortnight  by  the  subcutaneous  injection  with  plague  culture  and 
was  found  fully  susceptible. 

Experiment  18. — The  same  earth-gelatine  plague  was  again  used 
on  November  29th,  i.e,^  after  7  weeks  and  3  days  drying,  one 
guinea-pig.  No.  25,  being  injected  •with  it.  The  animal  was 
found  dead  with  typical  sub-acute  plague. 

Experiment  19. — The  last  experiment  with  this  same  material, 
viz.,  '*  earth-gelatine  "  plague,  was  made  on  December  14th,  that  is, 
after  9  weeks  and  4  days  drying,  one  guinea-pig,  No.  36,  being 
injected  subcutaneously  with  turbid  emulsion.  The  animal 
remained  unaffected.  This  animal  a  fortnight  later  was  injected 
with  B.  pestis  of  culture  and  promptly  succumbed  to  plague. 

From  this  series  it  appears  that  the  vitality  of  B.  pestis  in  earth 
and  in  sand  to  which  the  micro-organism  had  been  added  in  the 
form  of  gelatine  culture  remained,  during  the  autumn  months, 
for  a  long  period  unimpaired.  Indeed,  B.  pestis  was  present  in  a 
living  state  in  the  earth  even  after  7^  weeks ;  in  the  sand  for 
6  weeks  and  3  days.  These  are  periods  of  considerable  duration, 
much  longer  than  were  found  in  the  previous  experiments 
(Series  III.,  Experiment  7)  in  which  the  infective  materials  were 
exposed  to  drying  during  the  summer  months.  In  these  later 
experiments  of  early  winter  the  infective  materials  were  old 
gelatine  cultures,  not  plague  organs,  and. they  were  left  to  dry 
spontaneously  under  conditions  sach  as  might  occur  naturally.  The 
fact  that  plague  contagium  is,  under  gelatinous  or  viscid  conditiouB 
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and  during  the  cooler  months  of  the  year,  capable  of  retaining  its  afp.  b,No  : 

vitality  in  sand  and  particnlarly  in  earth  for  a  considerable  time  purtheT" 

is  a  circumstance  having  no  small  importance,  seeing  that  under  52g5Jj2J^ 

natural  conditions  during  plague   seasons  plague  expectoration  o^Fiaffnain 

and  intestinal  mucus  charged  with  masses  of  the  B.  pestis  cast  Sif^jurtn?^ 
upon  the  earth  may  very  possibly  in  like  manner  long  retain 
dangerous  infective  property. 


Series  IV. 

As  a  last  series  I  have  to  mention  some  experiments  in  which 
plague  organs  were,  by  themselves,  without  admixture  with  other 
material,  exposed  to  drying,  and  were  then  used  for  feeding  rat^ 
both  tame  and  wild.  The  organs  in  question — bubo,  spleen, 
lung,  and  liver,  containing  abundance  of  B.  pestis — were 
obtained  from  animals  (guinea-pig  and  rat)  dead  of  typical  acute 
plague.  These  organs,  after  having  been  cut  into  fair- sized  pieces, 
were  put  to  dry  over  sulphuric  acid. 

Experiment  20. — The  organs  of  a  guinea-pig  dead  of  sub-acute 
plague  which  had  been  cut  up  in  small  bits  and  kept  over  sul- 
phuric acid  for  seven  days  wei'e  by  this  time  perfectly  dry  and 
hard.  Two  rats  were  fed  with  this  material.  Both  animals 
remained  unaffected ;  they  were  at  the  end  of  a  week  injected 
cutaneously  with  agar  culture  (24  hours  old)  of  B.  pestis  derived 
from  a  recent  case  of  plague  in  man  (case  from  ss.  Weybridge) 
which  had  been  landed  at  Denton  in  December,  1904.  Both 
were  dead  of  acute  plague  in  three  days. 

Experiment  21. — The  organs  (bubo,  spleen,  liver,  and  lungs)  of 
two  rats,  dead  of  plague  after  having  been  inoculated  cataneously 
with  the  blood  of  a  guinea-pig  dead  of  acute  plague,  were  cut  up 
into  small  bits  and  dried  over  sulphuric  acid  for  eight  days.  With 
this  material,  by  this  time  quite  dry  and  hard,  two  wild  rats  were 
fed.     Both  animals  remained  unaffected. 

Experiment  22. — The  organs  of  a  guinea-pig  dead  on  February 
22nd  of  acute  plague  were  cut  up  into  bits  and  dried  over  sulphuric 
acid  for  48  hours.  By  this  time  the  outside  of  the  material  was 
well  dried,  though  the  inside  remained  still  moist.  With  this 
material  two  tame  rats  in  one  cage,  and  two  wild  or  sewer  rats  in 
a  second  cage,  were  fed  oh  February  24th. 

One  of  the  sewer*  rats  was  found  dead  on  February  28th,  the 
other  remaining,  by  then  and  afterward,  seemingly  unaffected. 
Both  tame  rats  at  this  date  seemed  ill,  and  showed  rough  coats. 
The  post-mortem  examination  of  the  dead  sewer  rat  showed  the 
following  conditions  :  The  greater  part  of  the  lower  ileum  con- 
gested, relaxed,  and  filled  with  blood  and  mucus ;  at  one  point 
of  the  congested  ileum  a  Peyer*s  gland  appeared  swollen,  much 

*  The  wild  rats  q9ecl  in  these  experiments  were  all  of  the  oommon  brown 
rattTpe, 
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App.B,No.i.  projecting,  and  necrotic,  the  membrane  forming  around  it  a  well- 
marked  ring  of  haemorrhage  ;  the  mesenteric  glands  were  enlarged 
and  hiemorrhagic  (Fig.  11,  Plate  VI.) ;  the  spleen  large,  d^k, 
and  firm ;  the  lungs  of  both  sides  were  much  congested  and 
showed  haemorrhages.  The  sanguineous  mucus  of  the  ileum,  the 
mesenteric  glands,  the  spleen,  and  the  lungs  were  crowded  with 
B.  pestis  (as  was  proved  by  film  specimens  and  cultures)  ;  the 
blood  also  contained  abundance  of  B.  pestis. 

In  this  case,  therefore,  there  was  distinct  and  direct  evidence 
that  plague  had  been  contracted  by  the  feeding;  for  here  as 
in  former  positive  caees,  the  point  of  infection  was  anatomically 
easily  located  in  the  ileum  at  a  Peyer's  gland.  Sections  made 
through  these  parts  fully  confirmed  this  inference. 

A  small  particle  of  the  sanguineous  mucus  from  the  ileum  of 
the  dead  sewer  rat  was  injected  subcutaneously  into  a  guinea-pig, 
and  the  rest  of  the  mucus  was  mixed  with  bran  and  oats,  dried 
over  sulphuric  acid  and  then  given  as  food  to  two  wild  rate.    As 

.  a  result,  the  two  rats  thus  fed  remained  unaffected,  whereas  the 
inoculated  guinea-pig  sickened  and  became  affected  with  typical 
sub-acute  plague,  the  subcutaneous  injection  causing  a  huge 
hsemorrhagic   and    necrotic  bubo  in  which  was  abundance   of 

'B.  pestis. 

It  is  of  interest  to  notice  in  regard  of  this  experiment  22,  that  a 
plague  rat  had  been  in  the  same  cage  with  another  rat,  which 
remained  unaffected  though  fed  with  plague  material  like  ite 
fellow — ^as  indeed  had  happened  in  previous  experiments,  Series 
I.  and  II.  In  these  conditions,  therefore,  there  was  abunduit 
opportunity  for  transmission  of  plague  by  fleas  or  other  blood 
sucking  insects,  such  as  lice,  from  the  affected  animal  to  its 
companion  living  with  it  in  the  same  small  cage ;  moreover, 
the  animal  that  sickened  with  and  died  of  acute  plague  about  the 
4th  or  5th  day  had  plenty  of  B.  pestis  in  its  blood.  It  is  not  to 
be  supposed  that  common  sewer  rats  such  as  were  used  in  these 
experiments  were  without  fleas  or  lice,  nor  can  it  be  supposed 
that  the  fleas  of  the  rat  that  died  did  not  leave  this  rat  for  the 
living  rat,  a  practice  of  fleas  noticed  and  recorded  by  several 
observers.  On  making  the  post-mortem  examination  no  fleas  but 
only  lice  could  be  found  on  this  dead  rat,*  though  during  life 
the  animal  was  frequently  observed  to  scratch  itself  in  the  manner 
customary  with  rats.  Notwithstanding,  therefore,  all  these  cir- 
cumstances specially  favourable  for  the  transmission  of  plague, 
the  companion  rat  remained  unaffected.  Here  was  a  rat  the 
blood  of  which  was  teeming  with  B.  pestis ;  further,  close  at 
hand,  was  a  companion  rat  ready  for  any  supposed  fleas  or  lice 
to  migrate  to ;  and  yet  this  companion  rat  remained  unaffected 
by  plague.  Nevertheless  this  companion  rat  when  later  on  (after 
lapse  of  a  week)  it  was  cutaneously  inoculated  into  the  skin  of 
the  root  of  tail  with  a  trace  of  gelatine  culture  directly  made  of 


*  It  should  be  here  added  that  I  have  not  been  able  as  yet  to  find  '*  fleas**  on 
sewer  rats  examined  after  death— caused  spontaneously  by  plagne  or  after  killing 
them  by  chloroform ;  lice  alone,  but  these  in  abundance,  hkye  been  hitherto 
f  Qund  on  their  dead  bodies. 
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the  blood  of  its  former  dead  companion,  died  on  the  third  to  APP.B.Na: 
fourth  day  with  acute  plague  (just  like  other  rats  after  cutaneous  purtheT" 
inoculation),  showing  hsemorrhagic  swollen  glands  in  the  groin  Beport  oo^ 
with  dense  crowds  of  B.  pestis,  the  spleen  large,  dark  and  firm,  SfnS^ein 
crowded  with  B.  pestis  ;  that  is  to  say  with  the  appearances  g^  kwIi.**^ 
described  in  detail  in  last  year's  report. 

This  &ilure  of  transmission  of  plague  from  a  plague  rat  to  a 
'  healthy  rat  living  amicably  in  the  same  or  in  an  adjoining  open 
■wire  cage  is  not  an  isolated  instance.*  In  my  reports  of  1902- 
1903 and  1903-1904 1  have  mentioned  a  good  many  such  instances; 
and  in  the  present  investigation  I  have  recorded  several  in  addition 
where  only  one  of  two  animals  (rats,  mice)  contracted  and  died 
of  plague,  be  it  by  inoculation  or  by  feeding,  its  companion 
remaining  unaffected  though  highly  susceptible,  as  proved  after- 
wards by  inoculation  with  active  plague  material. 

While,  then,  the  tranamission  of  plague  from  animal  to  animal 
is  experimentally  established  both  as  regards  cutaneous  inocula- 
tion and  feeding  with  semi-dry  infective  material,  there  is  a 
distinct  failure  of  evidence  that  transmission  of  the  disease  is 
effected  by  fleas  from  an  infected  animal  to  a  healthy  one.  It  is 
not  therefore,  in  my  view,  justifiable  to  regard  this  mode  of 
transmission,  if  indeed  it  happens  at  all,  under  natural 
conditions,  as  anything  but  exceptional,  at  any  rate  as  far  as 
the  sewer  rat  and  the  tame  white  rat  are  concerned.  Theoretically 
such  a  transmission  is  possible  and  easily  imaginable,  as  I  have 
noted  in  this  and  in  former  reports  :  It  is  possible,  I  mean, 
that  a  flea  which  has  just  sucked  from  a  rat  blood  well  charged 
with  B.  pestis  may  by  biting  a  neighbouring  rat  directly  inoculate 
this  latter.  But  what  I  wish  to  insist  on  is  that  such  an 
occurrence  is  not  likely  under  natural  conditions  to  be  anything 
but  exceptional ;  there  is  no  direct  evidence  that  this  has 
happened,  and  in  cases  where  it  might  have  been  expected  to 
happen — €.g,^  in  many  experiments  recorded  by  me — ^it  certainly 
did  not  do  so. 

*  Hitherto  I  have  searched  in  vain  daring  antnmn,  winter  and  spring  for  fleas 
on  sewer  rats  and  on  the  tame  or  white  rats.  I  have  been  able  to  discover  only 
lioe.  I  would  farther  point  oat  that  as  mentioned  on  a  former  page  Uie  above 
experiment  is  not  altogether  satisfactory  since  the  sewer  rat  is  not  an  animal 
with  high  sosoeptibility  for  plagae.  It  is  probable  that  in  these  respects  an 
important  distinction  may  have  to  be  drawn  between  this  species  and  the 
Qrienttfl  rat  or  mas  rattus.  I  intend  to  pay  special  attention  in  this  connexion 
to  other  speoieB  of  rats  occarring  in  this  coantry,  as  water  rats,  ship  rats,  &o. 
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No.  2. 

APP.B.N0.2.  repobt  on  the  Bacteriological  Exaxination  of  (1)  Dbep 
On  the  Well  Waters  ;  (2)  Upland  Waters;  and  (3)  Cow-Dunq; 

toSSSaSS^  by  Dr.  A.  C.  HOUSTON. 

Of  (1)  Deep 

^Upland   '        Last  year  (1903-4)  I  reported  on  the  bacteriology  of  (1)  the 
(S)&w-DSSg;  Normal  Stools  of  Healthy  Persons;  (2)  the  Intestinal  Contents 
byDr.Houstonl  of  Sea-fowl  and  Fish ;    and  (3)  Certain  of  our  Public  Water 
Supplies. 

The  following  is  a  brief  summary  of  last  year's  report 
(1903-4)  :— 

DIVISION  I. 
The  Normal  Stools  of  Healthy  Pebsonb. 

The  resultB  were  oonsidered  Qnder  the  following  headings  :— 

A.  The  at3rpioal  (non-lactoee  fermenting)  Tarieties  of  B.  ooli  in  fneea. 

B.  The  oaose  of  the  vimlenoe  of  broth  onltures  inooolated  with  minnte 

traoes  of  f  seoes. 

C.  Farther  ezperimdnte  as  regards  the  indol  test 

D.  The  Dnmerical  abundance  and  biological  attribntes  of  streptoooooi  in 

stools. 

EL  The  vitality  of  faecal  streptococci. 

F.  Prospective  value  of  the  streptococcos  test. 

A. — The  atypical  (non-luctoie  fermenting^  varietiee  of  B.  eoli  in  faces 

Not  much  progpress,  in  a  positive  sense^  was  made  in  this  direction,  becaose  oat 
of  257  colonies  isolated  from  12  stuols  no  less  than  251  prodnoed  add  and  gas  in 
lactose  peptone  mediam. 

B. — Ths  cause  of  the  virulence  of  broth  cultures  inoculated  with  minute  traces  of 

faces. 

Daring  1902-3  it  was  foand  that  broth  caltares  inoonlated  with  minnte 
amounts  of  human  faeces  proved  highly  virulent  to  rodents,  whereas  broth 
cultures  of  B.  coli  isolated  from  parallel  amounts  of  the  same  material  were 
commonly  either  non  pathogenic  or,  at  all  events,  not  virulent. 

During  1903-4  some  experiments  were  carried  out  with  the  object  of  throwing 
some  light  on  this  problem.  On  the  whole,  the  results  seemed  to  indicate  that 
the  mixed  metabolic  products  of  the  bacteria  may  assist  in  producing  the  virnlent 
effect  observed  in  rodents  consequent  on  injection  of  cultures  previoasly  sown 
with  minute  amounts  of  faeces,  but  that  the  presence  of  a  mixture  of  U9in§ 
microbes,  of  which  at  any  rate  some  belong  probably  to  the  coli  group,  is  neoenarj 
to  ensure  the  full  virulence  of  such  cultures. 
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C.—FuHher  expertmenU  a*  regard*  the  indol  Ust.  App.  B,  Na  & 

__  On  (he 

The  number  of  indol  producing  bacteria  per  gramme  of  faeces  was  f oond  to  Baoterio 
Y1J  from  10,000  to  10,000  million.  BTamliM  __ 

ox  (1)  I>esp 
WellWalen: 

D^ — The  Numerical  Abundance  and  Biological  Attrihutee  of  Streptococci  mi         Walm^uid 
normal  etoole,  (S)  Oow-Dmiff 

byDr.Hdiiston 

Nineteen  stools  were  examined  and  300  streptococci  were  made  the  subject  of 
special  study. 

By  the  use  of  the  salicin,  saccharose,  lactose,  litmus  milk,  neutral  red,  raffinose, 
mannite,  and  inulin  tests,  the  streptococci  were  differentiated  into  40  groups. 
The  pexcentai^e  number  of  the  300  streptococci  yielding  pcsitive  results  with 
each  of  the  foregoing  tests,  taken  in  the  above  order,  was  as  follows : — 

92*67 ;  86*84 ;  76*34  ;  61*67 ;  89*34 ;  32*00 ;  2434 ;  and  4*67  respectirely. 

E. — Hie  vitality  of  faeal  streptococci. 

Out  of  a  total  of  125  streptooocci,  tested  (25  in  tap  water,  100  in  saline  solu- 
tion) as  regards  viability,  some  perished  very  rapidly,  others  less  rapidly,  others 
sgain  very  slowly,  and  some  were  still  alive  at  the  cloae  of  the  experiment. 

Fj—Piospectiffc  value  of  etreptocoecue  test. 

Under  this  heading  it  was  pointed  out  that  streptococci  are  usually  present  in 
enormous  numbers  in  human  faeces ;  that  th^  belong  to  so  many  groups  that  it 
is  oonoeiyable  that  some  of  these  groups  may  prove  to  be  specially  valuable 
indioatoEB  of  f sscal  pollution  of  water ;  and  that  some  varieties  of  streptoooooi 
oerteinly  die  in  water  very  speedily  under  laboratory  conditions  of  experiment. 

DIVISION  II. 

Thb  BaotkbioiiOOIoal  Examination  of  thb  Intestinal  Contknts  of 
OEBTAiM  Sea-fowl  and  of  Fibh. 

Seotioh  L — The  bacteriological  examination  of  the  intestinal  contents  of 

seafowl. 

The  results  showed  that  the  excreta  of  gulls  contained  B.  coli  in  enormous 
numbers,  and  also  yielded  positive  results  with  the  streptococcus  and  B. 
cnteritidis  sporogenes  tests. 

.   With  guillemots,  however,  the  results  were  negative. 

SlonOH  IL^The  bacteriological  examination  of  the  intestinal  contents  qf  sea  fsh 
obtained  from  unpolluted  sources. 

In  84  per  oent.  of  the  fish  experiments  the  results,  as  regards  the  B.  coli  test, 
wen  negatiye.  In  52  per  cent,  of  the  experiments  a^pical  microbes  were 
isolated.  In  18  per  cent,  of  the  cases  typical  B.  coli,  on  the  basis  of  the  tests 
Miployed*  were  isolated  from  the  fish.  In  the  latter  instances,  either  the 
whole  fish  or  the  whole  of  the  alimentary  tract  had  been  added  to  the  nutrient 
medium. 

The  oonolnsion  was  that  typical  B.  coli  is  either  absent  or  present  in  small 
Bomber  in  tbe  intestines  of  fish  dredged  from  the  sea  in  localities  remote  from 
sewage  pollution.  Further,  that  as  84  per  cent  of  the  experiments  yielded 
wii^j  negative  results,  it  can  hardly  be  the  case  that  even  coli-ZOtf  microbes  are 
\  nstoially  in  abundance  in  fish. 
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^i^*'B,fXo  2,    Section  III. — Various  experiments  hearing  an  the  ahUity  offish  to  infect  water 
On  the  ^^^  ^-  ^*>^^' 

Bzamina^ra^  The  experiments  were  carried  out  under  suoh  variable  oonditions  that  they  do 

of  (1)  Deep  not  lend  themselves  readily  to  brief  suminary.     But  the  results  as  a  whole 

?f  Uobu^"  *  B^>^^  ^  show  that  the  preaenoe  of  fish  in  water  does  not  tend  to  create  or 

Waters ;  and  foster  a  serious  or  continuous  B.  coli  infection  of  such  water,  nor  to  render 

(S)  OowlDong ;  the  results  of  bacterioscopic  analysis  of  such  water  of  doubtful  ^ne  in  relation 

by  Dr.  Houston,  to  the  detection  of  objectionable  contamination. 

DIVISION  IIL 

Bbsults  of  Bactbrioloqical  Examination  of  certain  Public  Water 

Supplies. 

The  investigration  dealt  with  the  bacteriological  analysis  of  155  sampleB  of 
London  water  after  storage  and  filtration.  The  results  showed  that,  broadly 
speaking,  about  three^uarters  of  the  155  water  samples  contained  ooli-like 
microbes  in  either  100  cc.,  10  cc.,  or  1  ca  About  one-third  of  the  samples 
contained  "  flaginao,"  i.r.,  B.  coli  typical  as  regards  the  tests  employed  eithor  in 
100  CO.,  10  CO.,  or  1  CO. 

As  regards  the  biological  attributes  (on  the  basis  of  the  neutral  red,  lactose 
peptone,  indol,  and  litmus  milk  tests),  of  the  232  B.  coli  or  coli-like  microbes 
isolated  from  the  several  filtered  water  samples :— 

If  feeble  response  to  one  or  more  positive  tests  be  taken  into  account  in 
the  classification,  the  number  of  separats  groups  is  85,  and  the  percentage 
of  *'  flaginac  "  B.  coli  about  31. 

If  a  broader  view  be  taken,  and  feebly  positive  results  be  regarded  as 
completely  positive,  the  number  of  separate  groups  is  15,  and  the 
percentage  of  '*  flaginac  "  B.  coli  about  35. 

The  inquiry  clearly  showed  that  the  percentage  of  coli-like  microbes  ahowing 
"  weakness  of  attribute  "  or  **  loss  of  attribute  "  in  the  London  filtered  waters  is 
far  in  exre^s  of  what  is  found  on  the  bacteriological  examination  of  normal 
human  faeces,  sewages,  sewage  effluents,  or  even  certain  river  waters  known  to  be 
polluted  with  sewage. 

It  was  pointed  out  that  storage  and  filtration  of  the  raw  waters  effected  not 
only  an  enormous  diminution  in  the  number  of  intestinal  microbes,  but  also  altered 
likewise  the  proportion  of  typical  B.  coli  to  atypical  coli-like  microbes.  This 
altered  proportion  should  not  be  interpreted  merely  in  a  mathematical  sense,  but 
as  possibly  indicating  as  well  intrinsic  biological  changes  in  the  water  during 
the  process  of  its  purification  of  a  kind  tending  to  deprive  it  of  any  pathogenic 
qualities  it  mi^ht  have  possessed  originally. 


The  work  carried  out  during  the  current  year  (1904-5)  will  be 
considered  under  three  divisions,  as  under  : — 

Division  I. 

The  Bacteriological  Examination  of  the  Tunbridge  Wells  Deep 
Well  Waters  (31  samples). 

Division  II. 
The  Bacteriological  Examination  of  Upland  Waters  (211  samples). 

Division  III. 

The  Bacteriological    Examination    of    fresh    Cow-Dang   (10 

samples). 
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DIVISION   I.  APP.B^aa, 

On  the 
BaoteriolooiaA] 

The    Bacteriological    Examination    of  the    Tunbridgb  oujj^SS^ 
Wells  Deep  Well  Waters.  weuwatoi; 

(2)  upland 
waters ;  and 
(S)Oow-I>miff; 
•    In  1902-3  I  undertook  at  the  direction  of  the  Board  the  exami-  byDr.Houitoa 
nation  of  the  Tnnbridge  deep  well  waters  (Report  of  the  Medical 
Officer,  Local  Government  Board,  Appendix  B.,  No.  6, 1902-3)  ; 
an  investigation  which  was  a  continuation,  for  purposes  of  com- 
parison, of  earlier  work  on  the  bacteriology  of  certain  Chichester 
shallow  well  waters  carried  out  during  1900^1-2. 

The  Tunbridge  deep  well  waters  were  found  to  be  of  great 
bacteriological  purity  ;  and  in  comparing  the  results  with  those 
obtained  in  the  Chichester  inquiry  I  made  remarks  to  the 
following  effect  : — 

The  main  point  of  difference  brought  out  by  the  con- 
trast is  as  regards  B.  coli  (or  allied  forms).  Of  the  Chichester 
waters  90  per  cent,  contained  B.  coli,  or  coli-like  microbes, 
in  100  cc,  80  per  cent,  in  10  cc,  45  per  cent,  in  1  cc,  and 
20  per  cent,  in  0*1  cc.  Whereas  of  Tunbridge  Wells  (even 
when  some  extremely  atypical  coli-like  microbes  were  in- 
cluded), 25  per  cent,  contained  these  microbes  in  100  cc., 
6  per  cent,  in  10  cc.,  none  in  1  cc. 

Early  in  1903  I  had  begun  a  series  of  experiments  with  the 
object  of  ascertaining  whether  or  not  excremental  bacteria  were 
absent  from  relatively  large  volumes  (1,000  cc.)  of  the  Tunbridge 
Wells  water.  Unfortunately,  at  this  stage,  owing  to  the  seasonal 
rise  of  the  spring  water,  the  pumping  operations  at  the  water- 
works had  to  be  suspended,  thus  interrupting  this  line  of 
investigation.  But  the  two  samples  that  were  examined  yielded 
the  following  results  : — 

The  "gas'*  and  B.  enteritidis  sporogenes  tests  yielded  negative 
results  even  when  using  for  cultural  purposes  the  bacterial 
contents  of  1,000  cc.  of  water  (Pasteur  filter  brushing  method). 

As  regards  the  streptococcus  test,  negative  results  were  obtained 
In  both  cases  with  100  cc.  of  water. 

In  respect  of  the  indol  test,  one  of  the  two  samples  gave  a 
positive  result  with  the  indol  test  when  using  for  cultural 
purposes  the  bacterial  contents  of  1,000  cc. 

As  to  B.  co^  : — One  of  the  two  samples  contained  no  B.  coli  or 
coli-like  microbes  in  1,000  cc.  The  other  contained  an  atypical 
coli-like  microbe  in  1,000  cc. 

Dnring  the  current  year's  work  (1904-5)  these  investigations 
were,  so  far  as  B.  coli  is  concerned,  advanced  a  stage  further. 
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Awii^^ax  ii  yffjn  \^  nnnecessary  for  me  to  enter  into  any  deecription  of 
the  Tunbridge  deep  well  watero,  as  the  matter  was  considered  at 
length  in  the  report  already  referred  to. 

I  take  this  opportunity  of  again  expressing  my  indebtedness  to 
Mr.  William   H.  Maxwell^  Assoc.   M.  Inst.  C.E.,  Borough  and 
to&^ttM^  Waterworks  Engineer,  Tunbridge  Wells,  for  his  courteous  assist- 
^         ""^   mace  throughout  my  investigation. 


Summary  op  CJontbnts  (Division  I). 

A.— Methods. 

K— IUbsults  of  thb  Bactbriologioal  Examination  op 
DsBP  Wbll  Waters. 

C— Summary  and  Conclusions. 


A.— Mbthods. 
B.  ccli  test. 

(*.>  For  the  1,000  cc.  culture,  1,000  cc.  of  the  water  were  added  to 
a  largftf  flask  containing  1,000  cc.  of  sterile  double-strength 
bUe-aUt  glucose  peptone  medium.  The  flask  was  then 
incubated  at  ZV  C.  for  four  days,*  and  If  during  that 
period  no  gas  formation  occurred  the  result  was  recorded 
as  negative.  When,  however,  gas  formation  was  observed, 
secondary  plate  cultures  were  made  and  the  microbes 
studied  in  pure  culture. 

(^k)  JSimilarly,  for  the  100  cc.  culture,  100  cc.  of  the  water  were 
abided  to  a  smaller  flask  containing  100  cc.  of  sterile  double- 
strength  bile-salt  glucose  peptone  medium.  The  flask  was 
then  incubated  at  37°  C.  for  the  usual  period  of  two  days, 
the  subsequent  procedure  being  as  under  (a). 

VCv"^  10  ci\  of  water  were  added  to  a  test  tube  containing 
10  ci\  of  double-strength  bile-salt  glucose  peptone 
UMilium, 

\^t<*>  I  cvN  of  water  was  added  to  a  test  tube  containing 
10  w*  of  ordinary  strength  bile-salt  glucose  peptone 
uhnUuii). 

y<\^  O^X  v\\  ^rf  water  was  added  to  a  test  tube  containing 
V>  9«N  ^  ordinary  strength  bile-salt  glucose  peptone 


t«    00 


A  wtentidiH  sparogenes  test. 
10  sw  t  ^^  Md  0*1  cc.  cultures  were  made  in  the  usual 


^u^u.\v^\ 


^ vji^  ^JNkW  ijwmViyitea  tMtaad  of  the  ognal  peiiod  of  48  hoan  owing  to  the 
^  .• '  ^<^v  >^t  a^v#l  Viiim  «^  iMft^ 
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B.— Rbsui/ts  of  the  Bactbriolooioal  Examination  of 
Deep  Well  Waters:— 

These  are  set  forth  in  the  following  table  (Table  1,  Div.  I.)  :— 
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(S)  Oow-Dmii 
byDr.Hduila 


*  For  the  btologioa]  obaraotenof  microbes  (1).  (2),  (3).  (4)  and  (5).  m  T^ble  2,  DIv.  L 


AP^.B.NO.l 
I  the 
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C— Summary  and  Conclusions. 


ofa?^p^         The  facts  may  be  summarised  as  follows  : — 

W  Upland  *  B.  enlerttidis  sporogenes  test  (Col.  5,  Table  1). — None  of  the 
moow'^g;  samples  yielded  a  positive  result  when  10  cc.  of  water  were  used 
vyDr.  Houston!  for  cultural  purposes.  This  result,  of  course,  was  to  be  anticipated 
since  I  had  previously  shown  that  the  spores  of  this  ansBrobe  were 
absent  from  J  00  cc.  of  the  Tunbridge  well  waters.  But  it  seemed 
desirable  to  add  in  this  connexion  to  the  number  of  the  records 
compiled  by  me  with  regard  to  this  test.  That  sewage  usually  yields 
a  positive  result  with  ^-J^  to  y^'^^  cc.  is  now  established.  The 
records  both  as  regards  water  and  sewage  now  comprise  some 
hundreds  of  samples,  and  are  therefore  to  be  regarded  as 
embodying  the  results  of  observations  having  very  wide  range 
indeed. 

B.  colt  test  (Cols.  2,  3,  4,  Table  1).— None  of  the  31  samples 
(100  per  cent,  negative)  contained  B.  coli  or  gas-forming  coli-like 
microbes  of  any  kind  in  100  cc.  of  water  (Col.  3,  Table  1). 

As  regards  the  1000  cc.  cultures  (Col.  2,  Table  1)  the  results 
were  as  follows  : — 

20  out  of  25  samples  (80  per  cent.)  contained  no  B.  coli  or  gas- 
forming  coli-like  microbes  of  any  kind  in  1000  cc. ;  5  out  of 
25  samples  (20  per  cent.)  contained  B.  coli  or  gas-forming  coli- 
like  microbes  in  1000  cc. 

As  to  the  biological  attributes  of  the  B.  coli  or  coli-like 
microbes  which  were  isolated  from  the  five  10(X)  cc.  cultures 
yielding  positive  results  (Col.  2,  Table  1),  the  facts  are  shown  in 
the  following  table  (Table  2,  Div.  I.)  :— 
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*  This  microbe  slowly  liquefied  gelatine. 


With  the  exception  of  microbes  (4)  and  (5)  all  the  coli 
*— ohes    were  markedly  atypical.    Coli  (4)  failed  as  ref 
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indol  formation ;    coli   (5)  was  typical   except   that  it  showed 
feeble  power  to  clot  milk. 

If  microbes  (1),  (2),  (3)  and  (4)  be  rejected  as  atypical  and 
microbe  (5)  accepted  as  t}7)ical  B.  coli,  no  less  than  24  ont  of  25 
(96  per  cent)  of  the  samples  yielded  as  regards  "  typical "  coli 
negative  results  with  1000  cc.  while  one  only  out  of  25  (4  per 
cent)  yielded  positive  results  with  a  like  volume  of  water. 

The  conclusion  is,  I  think,  not  unwarrantable  that  typical 
B.  coli  is  absent  from  1000  cc.  of  a  deep  well  water  drawing  its 
supply  from  distant  and  pure  sources. 

Bringing  all  my  work  on  these  deep  well  waters  together 
(1902-1^-4-5)  and  regarding  coli  (5),  Sample  XXXI.,  as  the  only 
typical  B.  coli  isolated  in  either  year's  testing,  the  following 
brief  sununary  is  of  interest :  — 

None  of  the  49*  samples  contained  typical  B.  coli  in  100  cc.  of 
water. 

26  out  of  27t  samples  contained  no  typical  B.  coli  in  1000  cc. 

From  the  point  of  view  of  comparative  bacteriology  it  may  be 
added  thai  every  one  of  34  surface  samples  of  unpolluted  sea 
UHiter^  personally  collected  on  the  west  coast  of  Scotland  and 
transmitted  to  me  by  Dr.  Gordon,  yielded  negative  results,  as 
regards  B.  coli  or  coli-like  microbes,  when  100  cc.  of  the  water 
were  submitted  to  cultural  tests  (Page  99,  Div.  III.,  Vol.  III. 
Royal  Commission  on  Sewage  Disposal). 

Further,  in  reference  to  the  possible  significance  of  the  detection 
of  B.  coli  in  water  supply,  it  may  be  noted  that  sewage  usually 
contains  100,000  B.  coli  or  coli-like  microbes  per  cc,  and  an  even 
larger  number  are  present  per  gramme  of  human  faeces. 
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On  the 
BaoteriokMi 
Examinattoi 
of  (1)  Deep 
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(8)  Oow-Du 
byDr.HoQit 


*  Sixteen  aamplee  in  Series  I.  and  two  samples  in  Series  II.  1902-3  Report,  and 
31  samples  in  present  Report. 
t  Two  samples  in  Series  IL  1902-3  Report  and  25  samples  in  present  Report 
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w.B^o.2.  DIVISION   II. 

Qtbe 

amipi^Q      The  Bacteriological  Examination  op  Upland  Waters. 

(DDeep 
eU  Waters; 
)  Upland 

r^w-^ang ;  The  waters  chosen  for  bacteriological  examination  were  collected 
rDr.Houston.  from  two  large,  in  parts  very  deep,  Highland  lochs  ;  Loch  Laggan 
and  Loch  Ericht.  I'hese  lochs  are  situated  in  moontainons 
sparsely  populated  districts.  They  contain  trout  in  large  number 
and  they  are  liable  to  some  degree  of  pollution  by  the  excreta 
of  birds,  sheep,  deer,  and  other  of  the  lower  animals  ;  bat  detect- 
able sewage  contamination  is  almost  absent.  Examination  was 
also  made  of  some  of  the  bums  and  rivers  ^'feeding**  one  of 
these  lochs  (Loch  Laggan).  As  a  matter  of  fact  Loch  Laggan 
was,  as  regards  one  of  its  '^feeding**  streams,  not  altogether 
beyond  reproach  in  respect  of  human  excremental  pollution, 
and  the  river  Pattack,  which  enters. the  loch  at  its  northern 
end,  has  received  as  well  the  drainage  from  manured  land. 
Nevertheless,  in  relation  to  all  possible  sources  of  pollution 
whether  of  human,  bird,  sheep,  cow,  horse  or  deer  origin,  the 
volume  of  water  in  these  two  lochs  (particularly  Loch  Ericht)  is 
so  enormous  that,  apart  from  the  question  of  the  influence  of  fish 
on  the  bacterial  flora  of  water,  it  was  to  be  anticipated  that  the 
results  of  bacteriological  tests  could  not  fail  to  be  satisfactory. 
As  regards  fish,  Loch  Laggan  undoubtedly  contains  trout  in 
great  abundance,  and  the  same  is  true  of  Loch  Ericht,  although 
not  uncommonly  the  unlucky  angler  may  think  the  reverse  is 
true.  In  this  connexion  the  following  extract  from  the  Sport- 
man's  and  Tourists'  Guide  (page  252)  may  be  quoted  : — 

"We  have  known  two  anglers  in  the  same  boat  kill 

120  lbs.  in  one  day.     Mr. killed,  from  6  in  the  momiug 

till  12  noon,  109  lbs  ;  in  11  casts  he  landed  27  trout." 

Broadly  speaking,  it  may  be  said  that  both  Lochs,  particularly, 
perhaps.  Loch  Ericht,  contain  trout  in  great  number  ;  that  Loch 
Ericht  is  practically  free  from  sewage  pollution,  or  any  other 
source  of  contamination,  unless  from  the  excreta  of  birds,  sheep, 
and  deer,  and  possibly  some  other  animals ;  that  Loch  Laggan  is 
not  altogether  above  reproach  as  regards  pollution  of  human 
origin  and  the  drainage  from  manured  land  ;  but  that  the  volume 
of  water  in  both  lochs  is  enormous  in  relation  to  all  external 
sources  of  pollution.  Upon  the  whole  it  may  be  confidently 
afQrmed  that  no  topographist  or  epidemiologist,  although  ob- 
jecting, particularly  in  the  case  of  Loch  Laggan,  to  Icx^ised 
sources  of  pollution,  would  hesitate  to  drink  the  water  from 
either  loch  elsewhere  than  in  the  immediate  vicinity  of  the 
shore  near  the  point  of  entrance  of  some  of  the  "feeding" 
bums  or  rivers. 
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Summary  of  Contents  (Division  II.). 
A.— Loch  Laggan. 


APP.B.Na 

On  tire 
BaoteriobMli 

of  (1)  Deep 
WellWalen 
Results  of  the  bacteriological  examination  of  26  samples  of  bam  ^uSSirjiiid 
and  river  water  (B.  coli  and  B.  enteritidis  sporogenes  tests).  (S)Oow-Dii]i 

byDr.Hodik 

Results  of  the  bacteriological  examination  of  100  samples  of 
loch  water  (B.  coli  and  B.  enteritidis  sporogenes  tests). 


B.— LOOH  Erioht. 

Results  of  the  bacteriological  examination  of  100  samples  of 
loch  water  (B  coli  and  B.  enteritidis  sporogenes  tests). 


A.— Loch  Laggan  {see  Map). 

Loch  Laggan  is  about  nine  miles  long  and  about  half  to  three- 
quarters  of  a  mile  broad.  It  is  situated  in  a  mountainous  and 
desolate  part  of  Inverness-shire,  over  800  feet  above  sea  level.  Its 
precipitous  sides  are  in  parts  beautifully  wooded,  and  in  the 
adjoining  forests  are  many  deer.  A  large  river  (River  Pattack) 
enters  the  loch  at  its  north-eastern  end,  and  many  small  bums 
flow  into  it  on  both  sides.  The  River  Pattack  and  some  of 
these  burns  receive  the  drainage  from  houses  and  manured  land. 
Nevertheless  in  relation  to  the  vast  accumulation  of  water  in  the 
loch,  which  in  parts  is  very  deep,  the  degree  of  pollution  from 
such  sources  is  certainly  not  great,  and  indeed  may  be  considered 
negligible.  Away  from  the  deer  forests  there  are  sheep  and 
grouse,  and  on  the  lower  lying  land  some  cattle  and  horses.  But 
with  the  exception  of  one  or  two  lodges,  an  inn,  and  a  few 
cottages,  the  sources  of  possible  pollution  of  human  origin  are 
practically  nil.  Like  most  upland  accumulations  of  water, 
whether  natural  or  artificial.  Loch  Laggan  is  largely  dependent 
on  storms  and  surface  water  to  maintain  its  supply  of  water.  No 
doubt  during  these  storms  the  hill  sides  and  mountain  slopes  are 
washed  free  from  impurities  of  diverse  sort,  but  these  pollutions 
are  in  the  main  not  of  human  origin.  In  the  loch  are  numerous 
trout  and  a  few  salmo-ferox. 


Source  of  the  Samples  {see  Map). 

The  loch  samples  (85  in  number)  were  collected  along  the 
north-west  side  between  Laggan  and  Aberarder  at  varying 
distances  from  the  shore  and  near  the  surface.  The  river  and 
bum  samples  were  collected  from  the  Pattack  River,  bums  flowing 
into  the  Pattack,  and  bums  delivering  directly  into  the  loch. 
Many  of  these  samples  were  collected  when  the  streams  were 
in  heavy  "spate." 
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APP.B,N0.3 


On  the 

Baoterioloffioal 
Bzaminatfon 
of  (1)  Deep 
Well  Waters; 
(3)  Upland 
Patera ;  and 

j)  Oow-Dong ; 

yDr.Honston. 


S 


Methods. 

The  methods  followed  have  been  described  in  previouB 
reports.  The  quantitative  results  will  be  found  in  Tables  1 
and  3,  Division  II.  In  these  tables  figures  will  be  found  over 
the  positive  signs  referring  to  specimens  of  B.  coli  or  coli-like 
microbes  isolated  from  the  primary  cultures.  The  biological 
attributes  of  these  microbes,  with  corresponding  figures,  are 
given  in  Tables  2  and  4,  Division  II.  The  remarks  under  this 
heading  apply  also  to  the  I^och  Ericht  samples,  except,  of  course, 
as  regards  the  numbers  of  the  tables. 


Results  of  the  Bacteriological  Examination  of  the  Bum  and 
River  Samples  (26  samples).    Tables  1  and  2,  Division  II. 


Two  of  the  samples  (7'7  per  cent.)  contained  B.  coli  or  coli- 
like  microbes  in  yV  oc.  but  not  in  yj^  oc. 

Fourteen  of  the  samples  (53*8  per  cent.)  contained  B.  coli  or 
coli-like  microbes  in  1  cc.  but  not  in  ^  cc. 

Nine  of  the  samples  (34*6  per  cent.)  contained  B.  coli  or  coli- 
like  microbes  in  10  cc.  but  not  in  1  cc. 

One  of  the  samples  (3'8  per  cent.)  contained  B.  coli  or  coli-like 
microbes  in  100  cc.  but  not  in  10  cc. 

The  number  of  B.  coli  was  certainly  higher  than  I  had  antici- 
pated from  the  results  of  my  necessarily  curtailed  topographical 
observations,  which  time  did  not  permit  to  be  of  an  exhaustive 
character. 
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Tablb  1,  Division  II. 

Showing  the  resalts  of  the  bacteriological  examination  of  samples 
of  water  collected  from  some  of  the  barns  and  riyers  entering 
(directly  or  indirectly)  Loch  Laggan. 
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N.B. — The  numbers  over  the  positive  signs  (+)  in  columns  3,  4, 
5,  and  6  refer  to  the  specimens  of  B.  coli  isolated  from  the 
primary  cultures.  The  biological  attributes  of  these  microbes 
are  set  forth  in  Table  2,  Division  II. 
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pp.  B,  No.  2,        AJl  the  26  samples  were  tested  also  as  regards  the  B.  enteritidis 
I  the  sporogenes  test.    Three  samples  (8,  23,  and  25)  yielded  positive, 

SSSm^**  all  the  rest  negative,  results  when   10  cc.  of  the  water  were 
^iVS^P        submitted  to  culture. 

I  Upland 
aten;  and 

^•Hffii:  Table  2,  Division  II. 

Showing  the  biological  attributes  of  the  B.  coli  and  coll-like 
microbes  isolated  from  the  samples  of  bum  and  river  water 
flowing  (directly  or  indirectly)  into  Loch  Laggan. 

{Compare  with  Table  1.) 
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in  column  2  correspond  to  those  over  the 
(+)  in  columns  3,  4,  5,  and  6  of  Table  1, 
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App.  B,No.  2.       All  the  foregoing  microbes  gave  "  gas  "  in  gelatine  shake  cnltores. 

Onthe 

^S^^      None  of  the  micro])es  liquefied  gelatine  (30  days  at  20°  C). 

of  (1)  Deep 

Siuju^"*  As  regards  the  biological  attributes  of  th3  B.  coli  or  coli-like 
wator8;Md  microbes  associated  with  the  foregoing  positive  results,  reference 
by^Houv^ik  ^^^t  be  made  to  Table  2,  Division  II. 

Out  of  51  specimens  no  less  than  36  (70  per  cent.)  were  found 
to  be  flaginac  B.  coli.  It  will  presently  be  shown  that  the  per- 
centage number  of  flaginac  B.  coli  in  the  Loch  Laggan  samples 
was  even  higher,  and  the  discussion  of  these  results  may  be  left 
to  a  later  stage. 


Results  of  the  Bacteriological  Examination   of  Loch    Lcuggan 
Samples  (85  samples).    Tables  3  and  4,  Division  II. 

As  might  perhaps  have  been  anticipated,  the  loch  samples 
yielded  better  results  than  the  burns  or  rivers  "feeding"  the  loclu 
Nevertheless,  the  difference  was  not  so  marked  as  might  have 
been  anticipated  in  view  of  the  enormous  volume  of  water  in 
the  loch. 

One  sample  (1*17  per  cent.)  contained  B.  coli  or  coli-like 
microbes  in  I  cc.  but  not  in  ^  cc. 

Twenty-eight  samples  (33  per  cent.)  contained  B.  coli  or  coli- 
like  microbes  in  10  cc.  but  not  in  1  cc. 

Forty-two  samples  (49-4  per  cent.)  contained  B.  coli  or  coli-like 
microbes  in  100  cc.  but  not  in  10  cc. 

Fourteen  samples  (16*4  per  cent.)  contained  no  B.  coli  or  coli- 
like  microbes  even  in  100  cc. 

Approximately,  one-third  and  one-half  of  the  samples  contained 
B.  coli  or  coli-like  microbes  in  10  cc.  and  100  cc.  respectively,  and 
one-sixth  of  the  samples  contained  no  coli-like  microbes  of  any 
kind  in  IOC  cc. 
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Table  3,  Division  II. 
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Showing  the  results  of  the  bacteriological  examination  of  samples  Ezam^^n 
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Tablb  ^—continued. 


Oolt.L 

3. 

3. 

1 

6. 

e. 

7. 

l| 

Nnmber  of  B.  coli  (or  coli-like  microbes). 

Description  of 
Sample. 

100  oc. 
of  Eample. 

10  CO. 
of  sample. 

loo. 

•loc. 
of  sami^le. 

•01  CO. 
of  sample. 

60 

Loch  Laffgan,  north* 

+" 

- 

70 

•»                 tt 

+" 
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+ 
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71 

»»                 If 
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N.B, — ^The  numbers  over  the  positive  signs  (+)  in  columns  3, 4, 
and  5  refer  to  the  specimens  of  B.  coli  isolated  from  the 
primary  cultures.    The  biological  attributes  of  these  microbes  , 
are  set  forth  in  Table  4,  Division  II. 

All  the  85  Loch  Laggan  samples  were  tested  also  as  regards 
B.  enteritidis  sporogenes.  Four  samples  (?11,  ?41,  43  and  47) 
yielded  with  10  cc.  positive  or  doubtfully  negative  results  ;  none 
of  the  remaining  samples  yielded  positive  results  when  10  cc.  of 
the  water  were  submitted  to  culture. 
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Tablb  4,  Division  II. 

Showing  the  Biological  Attributes  of  the  B.  coli  isolated  from 
the  samples  of  Water  from  Loch  Laggan.  (Compare  with 
Table  3.) 
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Table  4 — cofUinued. 
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Tablb  4 — continued. 
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B,  coli  test. 

+  -1C0. 
(5th  olass.) 

+  lcc. 
(4th  class.) 

4-lOco.     4-10000. 
(8rd  class.)  C2ndcla8S.) 

-100  0.0. 
(Ist  olass.) 

Bum  and  riTer  Bamplee 
Loob  Laggan  samples 

vru 

63-8X 

34-6°/, 

33% 

3-87o 
49-4% 

16-47o 

N.B. — ^The  fignres  in  column   2  correspond  to  those  over  the 
positive  signs  (  +  )  in  columns  3,  4,  and  5  of  Table  3. 

All  the  microbes  gave  "gas"  in  gelatine  "shake"  cultures, 
and  82  per  cent,  of  them  were  flaginac  B.  coli.  With  the  exception 
of  No.  95  (153)  none  of  the  microbes  liquefied  gelatine  (30  days  at 
2(f  C). 

These  Loch  Laggan  results  may  be  compared  with  those 
previously  given  as  regards  bum  and  river  samples,  as  follows : — 


It  ia  clear  that  the  Loch  Laggan  samples  were  considerably 
purer  bacteriologically  than  the  burn  and  river  samples.  But 
assuming  that  the  bacteriological  condition  of  the  "feeding" 
steams  explains  sufficiently  the  presence  of  a  few  B.  coli  in 
the  loch  samples,  it  was  to  be  anticipated  that,  if  B.  coli  died 
very  rapidly  in  pure  water,  the  presence  of  this  microbe  in  the 
loch  Hunples  would,  in  view  of  the  enormous  volume  of  water 
Blured  in  the  loch,  have  been  demonstrable  even  less  often  than 
proved  to  be  the  case. 
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The  somewhat  unexpected  resalts  which  I  have  noted  do 
not,  however,  suggest  that  trout  are  able  to  contaminate  pure 
water  with  B.  coli  to  any  great  extent,  if  at  all.  For  notwith- 
standing the  fact  that  96  per  cent,  of  the  burn  and  river  samples 
contained  B.  coli  in  10  cc.  or  less  of  the  water,  65*8  per  cent,  of 
the  loch  samples  contained  no  B.  coli  in  10  cc.  of  the  water. 
Indeed,  despite  the  presence  of  numerous  trout  and  the  con- 
tinual ingress  to  ihe  loch  of  water  containing  an  appreciable 
number  of  B.  coli,  a  tendency  would  ^eem  indicated  of  B.  coli 
to  die  in  pure  water  under  natural  conditions  of  storage. 

Although  the  possibility  or  probability  of  contamination  in 
soma  degree  by  sewage  could  not  be  altogether^  eliminated  in 
this  case,  I  think  that  the  B.  coli  found  in  the  river,  bum,  and 
loch  samples  were  largely  not  of  human  origin,  but  were  derived 
from  the  drainage  of  manured  land  and  the  excreta  of  birds 
and  the  lower  animals. 

From  this  point  of  view  the  results  obtained  indicate  the  danger 
of  too  stringent  standards  and  the  necessity  of  interpreting  the 
bacteriological  results  in  relation  to  the  local  surroundings. 

Dealing  with  the  facts,  irrespective  of  topographical  observd- 
tionSy  I  should,  on  a  provisional  standsurd  adopted  by  me,  have 
classed*  these  waters  as  follows  : — 


Glass. 

Quantitative  results :  B.  coU  test. 

Bum  and 
river  samples. 

Loch 
samples. 

lirt 

-lOOcc  — A  water  showing  no  eyidence   (bacterio- 
logically)  of  recent  objectionable  contamination,  and 
therefore,  in  the  absence  of  conditions  of  an  actually 
or  potentially  dangerous  kind,  seemingly  **  safe"  for 
domestic  use. 

None 

W40/0 

2Dd 

+  100CC.,    -lOcc.  ~A    water     showing    appreciable 
evidence  (bactoriologically)  of  presumably  objec- 
tionable contamination, and  therefore  not  absolutely 
free  from  the  suggestion  of  being  potentially,  if  to 
an  almost  negligible  extent,  dangerous  to  hoalth. 

3-80/O 

49-40/0 

8rd 

+10cc., -loc.  — A   water  showing  definite  evidence 
(bacteriologically)   of    contamination    presumably 
objectionable  in  character,  and  therefore  to  be  re- 
garded with  some  suspicion. 

sre«/o 

sy>/„ 

4th 

+lcc.  -'Ice.— A  water  showing  such  obvious  indica- 
tions (bacteriologically)  of  pollution,  presumably 
objectionable  in  character,  as  hardly  to  fall  within 
the  category  of  water  reasonably  safe  for  potable 
purposes  in  the  absence  of  contra-indicatiims  of  a  con- 
vindngfdnd. 

63-80/0 

l-17°/o 

6lh 

+'lcc.,  -  'Olcc  -A  water  showing  such  clear  evidence 
(bacteriologically)  of  presumably  objecUonable  con- 
tamination as  to  be  quite  unfit  for  domestic  use,  on 
thebatUoifthUtMt, 

7-70/0 

None 

Thus,  had  the  samples  been  sent  to  me  without  any  in- 
dication as  to  their  sources  I  should,  on  the  above  basis  and 
so  far  as  the  actiuil  quantitative  B.  coli  results  are  concerned^ 


•  Report  of  the  Medical  Officer,  Local  Government  Board,  Appendix  B,  No.  5, 
page  669.  '     ff««**-     t 
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have  condemned  provisionally   61*5   per  cent,  of  the  bum  and    AP*-M*f^* 
river  samples  and  1*17  per  cent,  of  the  Loch  Laggan  samples.  On  the 


BactortoloffI 
izaminallo 


As  regards  the  biological  attributes  of  the  B.  coli  or  coli-like  ofuTneep 
miciob^  isolated  from  the  Loch  Laggan  samples  reference  must  (Ynj^SS?" 
be  made  to  Table  4.  waten;  um 

(S)  Cow-Dui 

Out  of  100  specimens  of  B.  coli  or  coli-like  microbes  no  less  ^  '  ^^^ 
than  82  per  cent,  were  flaginac  B.  coli.  This  is  a  very  high  per- 
centage, and  it  is  difficult  to  explain  why  the  burn  and  river  and 
also  the  loch  samples  contained  so  many  typical  B.  coli — namely, 
70  per  cent,  and  80  per  cent,  respectively.  But  this  is  by  no 
means  the  first  time  I  have  met  with  difficulties  of  this  sort. 
For  example,  in  examining  the  waters  of  the  Helford  and  Penryn 
estnarial  rivers,  it  was  found  that  the  former  was  topographically 
satisfactory  and  the  latter  obviously,  although  not  grossly,  sewage 
polluted.*  Although  84  per  cent,  of  the  Penryn  samples  contained 
B.  coli  in  1  cc.  or  less  of  the  water  and  only  32  per  cent,  of  the 
Helford  samples  contained  B.  coli  in  1  cc,  the  percentage  number 
of  flaginac  B.  coli  was  the  same  in  each  case — namely,  about  65 
per  cent. 

In  the  particular  case  of  Loch  Laggan,  and  its  "feeding" 
streams,  I  am  inclined  to  attribute  the  results  obtained  to  pollution 
of  an  otherwise  pure  water  with  recent  excremental  matters  in 
amount  easily  detected  on  bacteriological  analysis,  but  not 
sufficing  to  increase  appreciably  the  amount  of  assimilable 
pabulum  in  the  water. 

In  the  case  of  a  grossly  polluted  river  containing  much  organic 
matter  derived  not  only  from  sewage  but  other  sources  of  organic 
contamination  as  well,  it  is  conceivable  that  the  conditions 
might  be  more  favourable  for  the  persistence  of  non-flaginac  than 
flaginac  B.  coli. 

Thus,  a  loch  water  chemically  pure  but  slightly  impure  bacterio- 
logically  might  yield  few  B.  coli,  but  mosi  of  them  typical, 
whereas  a  river  water  impure  both  chemically  and  bacteriologi- 
cally  might  yield  many  B.  coli  but  fewer  (proportionately)  of 
them  typical  in  character. 

Possibly  in  the  case  of  the  Loch  Laggan  water  the  majority  of 
the  B.  coli  were  typical  initially  and  were  continually  dying  in 
this  relatively  pure  water  and  continually  being  replenished,  and 
that  in  this  wa^'  the  ratio  of  typical  to  atypical  microbes  was 
maintained  in  this  water  at  a  fairly  constant  figure. 

Possibly  in  the  case  of  the  '^  feeders  "  of  the  loch  no  inconsider- 
able number  of  the  total  B.  coli  entering  the  river  are  atypical 
to  start  with,  and  that  as  a  consequence  of  the  impure  condition 
of  the  river  water  these  atypical  B.  coli  were  fostered  to  a  greater 
extent  than  the  typical  B.  coli,  with  the  result  of  increase  in  the 
proportion  of  non-flaginac  B.  coli. 

*  Boyal  CommiaBion  on  Sewage  Dispoeal,  Vol.  IIL,  DiviBion  IV.,  page  114 
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r.i^yal        With  reference  to  the  obeerwadcm  that  the  ratio  of  flfigiiMM^  B. 

^•^  coli  to  aiA-pical  coll  was  somewhat  greater  in  the  loch  than  in  the 

^SiSSa^  bam    and    river  samples,   the   fact — unless  the   difference  was 

^wSSn-  ^^^^^^y  accidental — woold  9eem  to  indicate  that  flaginac  B. coli  can 

[jpiaod   *  live  longer  in  pure  loch  water  than  non-flaginac  B.  colL 

len;aiid 

>r.HoiMtoB.  Before  leaving  this  subject,  however,  it  ooght  to  be  pointed 
ont  that,  despite  the  high  percentage  of  flaginac  B.  coli,  the  pro- 
portion of  cane-sQgar  fermenting  microbes  was  considerable. 
This  is  a  cirenmatance  which.  I  think,  militates  somewhat  against 
acceptance  of  all  these  flaginac  B.  coli  as  being  of  recent  excre- 
mental  origin.  At  all  events,  in  fresh  hnman  faeces  my  observa- 
tions have  been  as  follows  : — Only  8  per  cent,  distinctly  positive  ; 
22  per  cent,  feebly  positive ;  36  per  cent,  practically  negative  ; 
35  per  cent,  negative.  The  Loch  Laggan  results  were  : — As 
many  as  48  per  cent,  distinctly  positive ;  18  per  cent,  feebly 
positive  ;    and  34  per  cent,  negative. 

Finally  as  regards  the  B.  enteritidis  sporogenes  test,  the  bm-n 
and  river  and  loch  samples  yielded  the  following  results. 

Eighty-one  oat  of  S5  of  the  Jjoch  l-aggan  samples  contained  no 
spores  of  B.  enteritidis  sporogenes  in  10  cc.  of  water.  Of  the 
remaining  four  samples,  two  yielded  a  doobtfnlly  positive  and  two 
a  positive  result  with  10  cc.  but  not  with  1  cc.  of  the  water. 

Twenty-three  out  of  26  of  the  btim  and  river  samples  contained 
no  spores  of  B.  enteritidis  sporogenes  in  10  cc.  of  water.  Three 
samples  yielded  positive  results  with  10  cc.  but  not  with  1  cc  of 
the  sample. 

Taking  these  enteritidis  results  together  and  accepting  the 
doubtfully  positive  results  as  completely  positive,  only  seven  out 
of  111  samples  (6*3  per  cent.)  yielded  positive  results  when 
using  10  cc.  of  water  for  cultural  purposes.  None  of  the  samples 
yielded  a  positive  result  with  1  cc.  of  the  water.  These  results 
do  not  support  the  proposition  that  the  spores  of  this  anaerobe  are 
ubiquitous.  Sewage  commonly  yields  a  positive  result  with  "01 
to  -001  cc.  (100  to  1,000  per  cc.). 


B.  — Loch  Bright  {see  Map). 

Loch  Ericht  is  about  15  miles  long  and  about  half  to  one  mile 
broad.  It  is  situated  partly  in  Inverness-shire  and  partly  in 
Perthshire,  over  1,000  feet  above  sea  level,  in  a  mountainous  and 
sparsely  populated  district.  The  shores  are  beautifully  wooded  in 
parts  and  the  forests  contain  many  deer.  On  either  side  of  the 
loch  the  hills  rise  to  a  great  height.  The  loch  is  very  deep  and  is 
said  never  to  freez^e.  With  the  exception  of  a  Lodge  and  a  few 
cottages  there  are  seemingly  no  sources  of  pollution  of  human 
origin  on  its  watershed.  The  sole  sources  of  excremental  pollu- 
tion would  appear  to  be  from  birds  and  the  lower  animals  (e.g.j 
deer).      During  rainy  weather  a  great  number  of  small  bums 


Loch  Ericht 

(inverness-shire    and   Perl-hshire) 
Jibout  I4fz  miles  long  by  fz  to  I  mile  broad 

1153  Feet  above  Sea  Level 
Scale  oF  about  ^$-  oFan  inch  to  a  Statute  Mile, 


N.B,  Samples  leo328r  lltoS2  /i«r» 

co//ect€c/ ixJong  First  Smihs  oT  LoCN 

S.  £.  s/cfe,  Da/whinma  £ncf,  f marked 

thus  oooo .) 

Sounples  S3  to  tOO  tvere  cofUctecf  From 

same  End  oF  LOCH  but  N.  I¥.  side. 

(mariceoi  thus  •••••) 

SouTtpies  33  to  46  i¥ere  co/Zected  edbng 

micicf/0  Smi/es,  S.  £.  s/de  oFLOCH 

fmarAec/  thus  xyf^xm) 

Samples  57  to  70  tvere  co/Mcted  aJong 

mic/d/e  Smiles.  N.  W.  side  oF  lOCH 

(marked  thus ) 

Sampies  46  to  56  trere  co//ected  a/on^ 
/ast  Smi/es  oFlOM.  N.  I¥  s/ote  Pantfoeh 
FrfoZ  F rfvar/cfci  thus  -*/v'\/\^  l 


{end  OFLOCH 

J 


NI%\\^rV^T%\lM^^^>.  \^X}et»\M4^w^. 


'  SAf 
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which  in  dry  weather  cease  to  run,  feed  the  loch  on  either  side    ap».b,K0:1 
with  surface  water.    But  the  water  in  Loch  £richt  is  surprisingly  on  the 
cold   even    in    very  hot  weather;    a    fact    which  is  probably  ll^JjSSl^ 
due  not  only  to  its  great  depth  but  also  to  the  presence  in  it  of  oJ(1)£««p 

-  •  .  W©ll  Wfti6f§  J 

much  spring  water.  (2)  upland 

Waters ;  and 
(S)  Cow-Boiig 
byDr.Hooitoi 

Source  of  the  Samjdes  {see  Map). 

The  samples  (100  in  number)  were  collected  about  50  yards 
from  the  shore  and  near  the  surface  of  the  loch.  Nos.  1  to  32 
and  71  to  92  were  collected  along  the  first  five  miles  of  the  loch 
(Dalwhinnie  end),  on  the  S.E.  side.  Samples  93  to  100  were 
collected  from  the  same  end  of  the  loch  but  on  the  opposite  side. 
Samples  33  to  45  were  collected  along  the  middle  five  miles  on 
the  S.E.  side,  and  samples  57  to  70  on  the  opposite  side.  Lastly, 
samples  46  to  56  were  collected  along  the  last  five  miles  of  the 
loch  (Rannoch  end),  on  the  N.W.  side.* 


Results  of  the  Bacteriological  Ejcamination  of  lite    Locli  Ericht 
samples  of  water  (100  samples).    Tables  5  and  (>,  Division  XL 

One  of  the  samples  (1  per  cent.)  contained  B.  coli  or  coli-like 
microbes  in  10  cc.  but  not  in  1  cc. 

Nineteen  of  the  samples  (19  per  cent.)  contained  B.  coli  or  coli- 
like  microbes  in  100  cc.  but  not  in  10  cc. 

Eighty  of  the  samples  (80  per  cent.)  contained  no  B.  coli  or  coli- 
like  microbes,  even  in  ICX)  cc.  of  water. 

Thus  the  water  was  remarkably  pure  ;  80  per  cent.,  19  per  cent., 
and  1  per  cent,  of  the  samples  coming  under  the  1st,  2nd,  and  3rd 
classes  respectively  as  regards  the  B.  coli  test.  These  results  may 
be  compared  with  those  already  given  under  Loch  Laggan,  as 
follows  :— 


B.  coli  test. 


4th  class, 
+  loc. 


3rd  class, 
+  10  cc. 


2nd  class, 
+  lOOca 


1st  class, 
—  100  cc. 


Loch  Loggau  samples    ... 
Looh  Ericht  samples 


Per  cent. 
1-17 


i    Per  cent.    I    Per  cent. 
330  49-4 


10 


ly-o 


Per  cent 
16-4 

80-0 


Accordingly,  by  this  test,  the  Loch  Ericht  samples  were  much 
purer  than  the  Loch  Laggan  samples. 
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-  .-rauui^  iae  biolcgioal  attributes  of  the  B.  coli  or  coli-Iike 

>w«^.K.cj»  .^OA^Mfti  fn^oi  the  Loch  Ericht  samples,  the  results  are 

^^ovhM   ..:    I'lioie   h,   Divit>ioii   II.    Only  6  ont  of  21  specimens 

.""u  ^^.'  s^k^iki^t  ^vtrre  daipnac  B.  coli ;  this  is  in  marked    contra- 

:k«uv.^uu  ;:»  ;he  Loch  Laggan  results.     Experiment  has  proved 

u^  .  c«,>  i.iur%*  6iiiiiple«  of  water  may  contain,  on  occasion  and  in 

-i.***a«  ^uuioer*  ooli-like   microbes,  but  seldom  typical  B.  coli; 

-  w^t  -:iuu«?r«»teiy  pure  waters  may  contain  few  B.  coli,  but  that 

-*.***t.*mr6  a  majority  of  these  may  be  found  to  be  typical  B.  coli ; 

u^«.  la^uy  M^robtiiy  iK>llated  waters  may  contain  coli-like  microbes 

I  ^juiiuaucts  buc  that  a  considerable  proportion  of  these  may  be 

.i.v  y^kSil  in  chankcter. 


Tablb  5.    Division  II. 


Sav^viu^  ihe  results  of  the  bacteriological  examination  of  water 
collected  from  Loch  Ericht. 


*'.^o>*  *.., 

8. 

3. 

4. 

5. 

./ 

DMoriptioii  of  Sample. 

Namber  of  B.  ooU  (or  coli-like 
microbes). 

^i 

"< 

100  CO.           10  00. 

loo. 
of  sample. 

Locb  Krtoht.  ooUec'ted  aboat  50  yards  from 
^horo  iUoutf  Am  Ave  miles  from  Dalwhinnie 
^^  of  loch.  S.K.  (Ude. 
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Tablb  b-~c(mtinued. 


C0I11.L 


i 


18 
19 

ao 
21 
22 

2S 

26 
96 
27 
28 
29 
SO 
SI 
S2 

ss 

94 

26 
36 
87 
88 
89 
40 
41 
42 
43 
44 
46 
46 

17 
48 
49 


Description  of  Sample. 


Loch  Ericht,  collected  about  50  yards  from 
sbore  along  flrKt  five  miles  from  Dalwhinnie 
end;of  locb,  S.E.  side. 


Loch  Ericht,  collected  about  60  yards  from 
shore  along  middle  five  miles,  S.B.  side. 


Number  of  B.  coli  (or  coli-like 
microbes). 


APP.B,Mal 

On  the" 
Baeteridoftoi 
Bzaminalioii 
of  (1)  Deep 
Well  Waters; 

(2)  Upland 
Whalers;  and 

(3)  Oow-Dom 
DyDr.HoQito 


100  cc. 
of  sample. 


+ 

a 
+ 


10  00. 
of  sample. 


loc. 
of  sample. 


Loch  Ericht,  collected  about  60  yards  from 
shore,  last  flye  miles  Bannoch  end  of  loch, 
N.W.side. 


.1.     J  IW    II  J 
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LPP.  B,  Ho.  2. 

»n  the 

^usterioloffioal 
Ixamination 
r  (1)  Deep 
Tell  Waters; 
t)  Upland 
raten ;  and 
I)  Oow-Dung ; 
fDr.-HoQBton. 


TABT.E  5 — continued. 


C0l8.1. 

2. 

.         1          4. 

ft. 

DeHcription  of  Sample. 

Number  of  B.  ooii  (or  ooli-Uke 
microbetX 

•23 

100  cc 
of  sample. 

10  ca 
of  sample. 

Ice. 
of  Hunple. 

50 

Loch  Ericht,  collected  about  50  yards  from 
shore,  last  five  miles  Rannooh  end  of  loch, 
N.W.  side. 

+ 

61 

ft                                                                  W                                                               If 

- 

6S 

M                                                             M                                                          N 

- 

68 

n                                           tt                                        « 

- 

64 

N                                                             ft                                                          •! 

- 

66 

H                                                             t*                                                         ■• 

• 
+ 

- 

66 

n                                        n                                      ft 

• 
+ 

- 

67 

Looh  Ericht,  oolleoted  about  60  yards  from 

- 

68 

»                                                             N                                                          M 

- 

60 

n                                     «t                                   M 

r 

- 

60 

n                                         n                                       n 

• 

61 

N                                         n                                       M 

+' 

- 

82 

t*                                  _      ••                                       m 

- 

63 

n                                         M                                       n 

- 

64 

H                                                             M                                                          H 

- 

65 

n                                             t»                                           N 

- 

66 

t»                                             »                                           w 

-f 

. 

87 

n                                          m                                        n 

+ 

- 

88 

»                                           t»                                         •• 

- 

89 

n                                         n                                       N 

70 

1%                                          M                                        n 

- 

71 

Loch  Ericht,  collected  about  50  yards  from 
shore  along    first    five   miles   from   Dal- 
whinnie  end  of  loch,  S.E.  side. 

- 

72 

tl                                                             M                                                          t. 

- 

78 

*«                                       ».                                     n 

- 

74 

W                                                     1.                                                  w 

- 

75 

».      "                                   »                                       » 

- 

76 

»«                                                             t»                                                          H 

- 

77 

M                                                  tl                                                tt 

-f* 

- 

78 

tk                                                     «•                                                   M 

-A' 

- 

79 

n                                        n                                      m 

- 

80 

••                                         N                                       n 

- 

81 

.1                                         tf                                       f« 
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Table  5 — continued. 


CoKL 

2. 

8.                   4.         1          5. 

ll 

Description  of  Sample. 

Number  of  B.  coll  (or  coli-like 
microbes). 

100  cc. 
of  sample. 

10  CO, 
of  sample. 

loc. 
of  sample. 

88 

S 
84 
86 
86 
87 
88 
86 
60 
91 

». 
93 

96 
96 
97 
96 
99 
100 

Loch  Ericht,  collected  about  50  yards  from 
■bore  along  first  five  miles    from   Dal- 
whinnle  end  of  loch,  S.E.  9ide. 

nun 
n                                          m                                        n 

«                                                             M                                                          H 

n                                         «                                       «i 
M                                           n                                         w 

H                                                     '       W                                                          tt 

N                                       n                                     •! 

t«                                                                  M                                                              M 
N                                                                  M                                                              N 

shore  first  five  miles  from  Dalwhinnle  end 
of  loch,  N.W.  side. 

I*                                                             W                                                          tl 

nun 

n                                          n                .                        n 

M                                                             M                                                          M 

tl                                                             »                                                          •! 
•1                                                             «t                                                          «« 

a* 

+ 

4' 

in 

+ 

AFP.  B,  NO.] 

On  the 
Baoteriologioi 
Examination 
of  (1)  Deep 
Well  Waters; 
(2)  Upland 
Waters;  and 
(S)  Ck>w-Dnnf 
by  Dr.  Honsto 


N.B. — ^The  numbers  over  the  positive  signs  (+)  in  colnmns  3  and 
4  refer  to  the  specimens  of  B.  coli  isolated  from  the  primary 
cultures.  The  biological  attributes  of  these  microbes  are  set 
forth  in  Table  6,  Division  II. 

All  these  100  samples  were  tested  also  as  regards  the  B. 
enteritidis  sporogenes  test.  One  sample  (No.  79)  yielded  a 
positive  result  with  10  cc.  of  the  sample,  and  all  the  rest  a  negative 
result  when  lU  cc.  of  the  water  were  submitted  to  culture. 


APP.  B,  No.  2. 

Ontho 

Bacteriolofflcftl 
Examination 
of  (1)  Deep 
Well  Waters; 

(2)  Upland 
Waters ;  and 

(3)  Cow-Dung ; 
by  Dr.  Houston. 


Cols.l.= 


8^ 
fa 


x-iuX   II. 

.;.t*tj  of  the  B.  or»li  or  coli-like 
^^nes  of   water    collected  from 


t'.h  Table  6.) 


.). 

6. 

7. 

a 

-: 

il 

o 

CHas^i- 
11  cation 

■  =, 

ii 

on  the 

**  flaginac** 

basis. 

I 

0 

0 

0 

fl 

ii 

0 

0 

0 

fl 

ii 

ag 

in 

ac 

flaginac 

a 

ag 

0 

0 

flag 

d 

ag 

in 

ac 

flaginao 

:1 

ag 

in 

ac 

flaginac 

'\ 

0     . 

0 

ac 

flao 

tl 

0 

0 

0 

fl 

il 

ag 

0 

ac 

flagao 

a 

0 

0 

(ac) 

fl(ac) 

11 

0 

0 

0 

fl 

a 

0 

0 

0 

fl 

fl 

0 

0 

(ac) 

fl(ac) 

tl 

ag 

in 

ac 

flaginac 

n 

ag 

in 

ac 

flaginac 

rl 

ag 

0 

ao 

flagac 

tl 

ag 

0 

ac 

flagac 

a 

(ag) 

0 

0 

fl(ag) 

a 

(ag) 

0 

ac 

fl(ag)ac 

11 

(ag) 

0 

ac 

fl(ag)ac 

n 

ag 

in 

ac 

flaginac 

,.^     ^«.«%«  iu   column   2   correspond   to   those   over  the 
* .  ^^•i«v ,  p  >  iu  columns  3  and  4  of  Table  5.     All  the 
* .     *^  f  "  .^'us  *'  in  gelatine  ''  shake  "  cultures.    Microbes 
..    ,.    .\  'u,  li^  and  20  slowly  liquefied  gelatine. 


J--;:*      ( 


The  question  of  the  ability  of  fish  to  infect  water  with  B.  coli  APP.B^a 

has  been  frequently  raised,  and  it  has  been  suggested  that  if  fish  On  the 

can  infect  water  in  this  way  the  B.  coli  test  may  be  of  small  value  l^^^l^S^Sra 

as  a  means  of  indicating  the  purity  or  otherwise  of  water.    This  Sj^i^Sg^ 

contention  was  dealt  with>0kl though  frpm  a  different  standpoint,  in  (ifuiHaM'i-: 

last  year's  report,  and  the  results  seemed  to  show  that  the  presence  S?oSw3Sn 

of  fish  in  water  is  not  likely  to  create  or  foster  a  serious  or  con-  WDKHoorto 
tinuous  B.  coli  infection  of  such  waters,  or  to  render  the  reduitB  ^     ^Xjt^ \ ' ' 
their  bacterioscopic  analysis  of  doubtful  value  in  relation  to  the 
detection  of  objectionable  contamination.                                   , ., 

As  regards  the  present  inquiry,  it  is  preferable  to  base,  cani 
elusions  on  the  Loch  Ericht  results,  because  in  this  loch  all  external 
sources  of  aiiimal  pollution  were  at  a  minimum,  whereas  in  the 
case  of  Jjoch  Laggan  the  river  Pattack  and  some  of  the  ^'  feeding  ** 
bums  were  certainly  polluted  or  liable  to  pollution.  Moreover, 
of  the  two  lochs  I  think  Loch  Ericht  contain^  the  most  trout  (see 
quotation,  already  given). 

Experiment  has  demonstrated  that  80.  per  cent,  of  the  samples  of 
Loch  Ericht  water  contained  no  B.  coli  or  coli-like  microbes  of 
any  kind  in  100  cc.  If  two  anglers  could  on  occasion  catch 
120  lbs.  of  fish  in  one  day,  and  another  angler  109  lbs.  in  six  hours 
in  this  loch,  it  cannot  be  maintained  that  the  presence  of  numerous 
trout  need  produce  any  marked  or  indeed  appreciable  influence 
as  regards  the  practical  utility  of  the  B.  coli  test:  In  shallow 
polluted  waters  containing  much  organic  matter  the  case  may  be 
different,  but  suoh  waters  would  probably  be  considered  unfit  for 
drinking  purposes.  The  question,  from  the  practical  point  ^ 
view,  may  be  narrowed  down  to  the  folio  wing  ^—Qiveti 
a  water  relatively  free  from  external  sources  of  uodeslmble 
pollution,  would  the  sustained  existence  in  such  water  .of  fish 
be  likely  to  cause  the  water  to  contain  such  proportion  of  B. 
coli  as  might  lead  the  bacteriologist  to  pronounce,  judging^^  by 
the  results  of  analysis,  an  unfavourable  judgment  ?  So  far  as  my 
Loch  Ericht  results  go  the  answer  is  in  the  negative. 


•.  •    I 


il909 
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AFF.B^CJ.  DIVISION  III. 

Onfhe 
BMterlolasical 

or(ffS!p  °      Thb  Bactbriologioal  Examination  op  prbsh  Cow-dung. 

WeJL  Waters; 

(sfcow-Dmitf;      The  bacteriology  of  cow-dung  Is  of  particular  interest  for  two 
^Dr.  Houston,  reasons. 

In  the  first  place,  cow-dung  is  one  of  the  commonest  sources  of 
the  pollution  of  water  supplies  derived  from  the  surface  of  pas- 
turable lands.  Thus,  contamination  may  arise  through  cows, 
while  drinking  and  crossing  streams  and  rivers  or  while  grazing 
along  their  banks,  discharging  their  excrement  directly  into  the 
water  or  so  near  the  water  that  the  first  shower  of  rain  washes 
such  matters  into  the  water.  Also  it  may  arise  indirectly  from 
the  drainage  of  land  manured  wiUi  cow-dung  in  the  neighbour- 
hood of  streams. 

Secondly,  cow-dung  is,  owing  to  the  conditions  under  which 
milking  of  cows  is  too  often  practised,  one  of  the  commonest 
soilrces  of  thS  pollution  of  milk. 

I  have  endeavoured  by  combined  quantitative  and  qualitative 
examinations  to  bring  my  present  investigation  of  cow-dung  into 
line  with  previous  work  as  regiyrds  human  fasces,  so  as  to  allow 
valid  comparison  to  be  made  biologically  of  excrement  from  these 
different  sources. 

The  samples  were  collected  from  stall-fed  cows  in  London  cow- 
houses.  All  samples  were  fresh  ;  that  is,  the  moment  after  the 
cow  had  defecated,  a  portion  of  its  excrement  was  transferred  by 
means  of  a  sterile  scoop  into  a  sterile  tin  vessel,  conveyed  at  once 
to  the  laboratory,  and  examined  almost  immediately  after  its 
arrival  there. 


Summary  op  Contents  (Division  III.). 

B.  colt  test  \ 

B.  ente?Htidi8  sporogenes  test    >  of  cow-dung. 

Streptococcus  test  ' 

The  methods  adopted  were  substantially  those  adopted  by 
me  in  regard  of  human  faeces,  and  which  are  described  in 
Appendix  B.,  No.  5,  Report  of  the  Medical  Officer,  liOcal  Govern- 
ment  Board.  1902-3. 
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B.  coli  test  of  cow-dung.  app.b^o.2. 

On  the 

The    number  of  B.  coli  per  gramme    of   cow-dang  was  as    Eiimimt^ 

f  nllnwR  •—  of  (I)  Deep 

lOilOWB  . —  WeU  Watew; 


Sample  1 
Sample  2 
Sample  3 
Sample 
Sample 
Sample 
Sample 
Sample  8 
Sample  9 
Sample  10 


4 
5 
6 
7 


1  million 

ditto 
10  million 
100^000 
1  milUon 
ditto 
ditto 
ditto 
100,000 
10  million 


(2)  Upland 
Waters ;  and 
(S)Oow-I>ti]if ; 
byDr.HooBtoii. 


It  will  be  noted  that  the  resalts  varied  from  100,000  to  10 
million  per  gramme,  but  as  six  out  of  the  ten  samples  contained 
not  less  than  1  million  this  number  is  probably  a  fair  eatimate 
of  the  average  number  of  B.  coli  in  1  gramme  of  cow-dung. 
Tfiese  results,  high  as  they  appear  to  be,  fall  short  of  the  number 
of  B.  ooli  usually  present  in  human  f  adces. 

As  regards  the  biological  attributes  of  the  B.  coli,  sixty  speci- 
mens of  B.  coli  were  studied,  and  the  results  of  this  study  are 
given  in  the  accompanying  table  (Table  1,  Division  III). 
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Table  1,  Division  III. 


Showing  the   Biological  Attributes  of  60  specimeiui  of  B.  ooli 
isolated  from  10  samples  of  fre^'  cow-dnng. 
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Tablb  1 — cantinued. 
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As  regards  colnmn  3 :  The  colonies  of  B.  coli  occurring  in  the 
highest  or  last  dilution  in  which  B.  coli  was  present,  are  called 
LD 
B.  coli  {i,e.y  B.  coli  representing  the  last  dilution).     Those 

occurring  in  the  plate  next  in  the  scale  of  dilutions  are  called 

LD 
B.  coli  {ix.^  B.  coli  representing  the  last  dilution  but  one). 

10 
Those  occurring  in  the  plate  last  but  two  in  the  scale  of  dilutions, 

are  called  B.  coli  (i.^.,  B.  coli  representing  the  next  but 

100 
one  to  the  last  dilution) 


Fifty-three  out  of  60  (88  per  cent.)  of  the  B.  coli  thus  isolated 
proved  flaginac  B.  coli.  The  corresponding  percentage  in  human 
faoces  and  in  domestic  sewage  is  about  85  per  cent.  It  is  obvious, 
then,  that  it  is  impossible  to .  differentiate  between  the  B.  coli  of 
bovine  and  human  origin  by  means  of  the  neutral  red  broth  (fl.), 
lactose  peptone  (ag.),  indol  (in.),  and  litmus  milk  (ac.)  testa. 


"  blogical 
latioir  " 


feterer*  * 
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t36#-Dimg; 
!)r^^a8ton. 


As  regards  the  cane-sugar  peptone  test  the  results  may  be 
classified  as  follows  : — 

41  out  of  60  (68*3  per  cent.),  negative  results. 
.        15  out  of  60  (25  per  cent.)   yielded  acid  and  only  slight 
amount  or  traces  of  gas  (incompletely  positive  result). 

i  out  of  60  (6*6  per  cent.),  gave  positive  results. 

The  large  number  of  completely  negative  and  incompletely 
*  '  positive  results  is  very  striking,  and  it  agrees  with  my  experience 
of  the  B.  coli  of  human  faeces,  and,  but  to  a  less  extent,  of  the 
B.  coll  of  sewage. 

Although  it  is  hardly  justifiable  to  assign  to  an  unimportant 
position,  as  regards  evidence  of  objectionable  contamination^  a 
flaginac  B.  coli  which  does  ferment  cane-sugar,  it  is  equadly 
true  that  a  flaginac  B.  coli  which  does  not  ferment  this  sugar,  or 
"  ferments  it  only  feebly,  is  more  significant  of  animal  intestinal 
pollution. 

The  above  results  are  of  considerable  interest  because  in  milk, 
although  B.  coli  are  usually  numerous,  a  far  higher  proportion  of 
them  than  30  per  cent,  ferment  cane-sugar.  This,  in  my  opinion, 
,.  tends  to  some  extent  to  exculpate  milk  in  the  matter  of  excre- 
mental  contamination,  or  at  least  to  suggest  that  the  source  of 
B.  coli  in  milk  is  not  solely /resA  cow-dung  or  fresh  human  faeces. 

Taking  the  other  tests  severally  of  cow-dung  and  contrasting 
^"'^  '^them  with  the  results  previously  obtained  as  re^urds  human  faBcal 
B.  coli,  the  following  interesting  table  is  obtained  : — 


B.  coll  isolated  from — 

Neutral  red 
broth  test, 

for 
fluorescence. 

Lactose 

peptone 

cultures,  for 

acid  and  gas 

formation. 

Broth 
cultures, 
for  indol 
formation. 

Litmus 

milk 

cultures, 

for  add 

dotting. 

Cowdnng 

Hum8«i  f^9e8  ,    ...        .^ 

Per  cent. 

positive. 

98-3 

98 

Per  cent. 

positive. 

96-7 

92 

Percent. 

podtive. 

96-7 

98 

Percent 

podtive. 

95 

92 

On  the  basis  of  these  tests  it  would  be  impossible  therefore  to 
distinguish,  by  the  characters  of  B.  coli  alone,  between  the  con- 
tamination of  a  water  with  human  excrement  and  contamination 
of  it  with  cow-dung.  •  ^- " 


r 
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B.enUritidissjMrogenes  test  of  cow-dung.  app.  B»Ho.t 

The  resoltB  as  regards  this  test  may  be  tabulated  as  follows :—      vSct^oMml 

Exftminallon 

(2)UpUuid 
Waters;  and 
^  Oow-Dmig ; 
by  Dr*  Honflom 
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It  will  be  noted  that  the  results  showed  from  100  to  100,000 
B.  enteritidis  sporogenes  per  gramme.  Usually  the  result  was 
10,000  per  gramme.  These  figures,  although  high,  are  lower 
than  was  the  case  with  this  anaerobe  as  regards  human  faeces. 

Excremental  pollution  of  water,  as  judged  by  this  test,  might 
equally  well  be  of  bovine  as  of  human  origin. 

Streptococcus  test  of  cow-dung. 

No  less  than  100  streptococci  were  isolated  from  cow-dung 
and  separately  studied. 

Relative  abundance  of  streptococci  in  cow-dung. — The  strepto- 
cocci were  isolated  from  amounts  of  cow-dung  as  follows : — 

TiroT  gramme. — Streptococci  Nos.  6,  7,  8,  9,  10,  11,  12 
(Sample  2) ;  13  and  14  (Sample  3) ;  48,  49,  50,  51,  and 
52  (Sample  5) ;  59, 60, 61,  62,  and  63  (Sample  6). 

iv^  gramme. — Streptococci  Nos.  2  and  3  (Sample  1) ;  4  and 
5.  (Sample  2)  ;  21,  22,  23,  24,  25,  26,  27,  28,  29,  30,  31,  32, 
33,  and  34  (Sample  4) ;  35,  36,  37,  38,  39,  40,  41,  42,  43, 
44,  45,  46,  and  47  (Sample  5) ;  53,  54,  55,  56,  57,  and  58 
(Sample  6);  70,  71,  72,  73,  and  74  (Sample  7);  98,*  99, 
and  100  (Sample  10). 

iWffinF  gramme. — Streptococci  Nos.  1  (Sample  1) ;  17, 18, 19, 
and  20  (Sample  4);  67,  68,  and  69  (Sample  7)  j  78,79, 
80,  81,  82,  83,  and  84  (Sample  8);  95,96,  and  97 
(Sample  10). 

TinrliFiFv  granmie.— -Streptococci  Nos.  15  and  16  (Sample  4) ; 
64,  65,  and  66  (Sample  7) ;  75,  76,  and  77  (Sample  8) ; 
85,  86,  87,  88,  89,  90,  91,  92,  93,  and  94  (Sample  9). 

Morphology  of  the  cow-dung  streptococci. — Morphology  is  apt 
to  be  a  doubtful  aid  to  differentiation  of  species.  But  a  broad 
classification  is  here  not  difficult  ;  practically  all  the  streptocooci 
formed  short  chains. 
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AnAVo.t.  sftoH  chains :— Streptococci  Nob.  1,  2,  3,  4,  5,  6,  7,  8,  9, 10,  11, 

totba  12, 13, 14, 15, 16, 18,  19,  20,  21,  22,  23,  24,  25, 26,  27,  28,  29,  30, 31, 

taShSufiS^  32. 33, 34,  35,  36.  37,  38,  39,  40,  41,  42, 43,  44, 45,  46,  47, 48,  49,  50, 

of  (1)  D«p  51,  52,  53, 54,  55,  56,  57,  58,  59,  60,  61,  62,  63,  64,  65,  66,  67.  68,  69, 

mc^JT'  70,  71,  72, 73,  74,  75,  76,  77,  78,  79,  80,  81  82,  83,  84,  85,  86,  87.  88, 

SrSiiSSL.  89.  90,  91, 92,  95,  96,  97  98,  99,  100. 


gOOow-DuBg; 
yDr.  HoQtton. 


Long  chains : — Streptococci  Nos.  17,  93  (chains  somewhat 
coherent),  94. 

The  majority  of  human  fsecal  streptococci  Likewise  form  short 
chains.  In  milk  a  larger  proportion  of  streptococci  form  medium 
to  long  chains  than  is  observed  among  bovine  or  human  faecal 
streptococci. 

Broth  cultures  of  cow-dung  streptococci. — All  the  streptococci 
formed  diffuse  clondiness  (or  uniform  turbidity)  with  the 
exception  of — 

Streptococcus  17,  which  showed  a  flaky  growth  in  otherwise 
clear  broth. 

Streptococcus  93,  which  showed  a  ^* cumulus'*  growth  in 
otherwise  clear  broth. 

Streptococcus  94,  which  showed  a  flocculent  growth  in  other- 
wise clear  broth. 

The  majority  of  human  fsBcal  streptococci  likewise  produce 
uniform  turbidity  in  broth  cultures. 

As  regards  milk,  a  smaller  proportion  of  streptococci  present  in 
it  give  rise  to  uniform  turbidity  in  broth  cultures  than  is  the 
case  with  streptococci  derived  from  cow-dung  or  human  faeces. 

Nitrate  broth  test  of  cow-dung  streptococci. — ^All  the  100  strep* 
tococci  were  thus  tested,  but  none  of  them  reduced  nitrates  to 
nitrites.  Out  of  200  human  fsecal  streptococci  tested  in  the  same 
way  none  reduced  nitrates  to  nitrites.  Milk  strepococci,  in  my 
experience,  likewise  yield  negative  results  in  this  sense. 

As  regards  the  eight  tests — salicin,  saccharose,  lactose,  raffinose, 
litmus  milk,  neutral  red  (anaerobic),  inulin,  and  mannite — the 
results  are  shown  in  the  table  (Table  2,  Division  III.).  As  stated 
in  my  last  year's  report,  the  use  of  these  tests  in  connection  with 
the  study  of  streptococci  was  suggested  to  me  by  Dr.  Qordon. 
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Table  2.    Division  3. 
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*  Am  renrds  oolnmiiB  4,  S.  ^  0,  10  and  11,  the  composition  of  the  madlmn  was  as 
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0*1  per  cent. ;  x  sugar,  W  per  cent ;  water,  97*4  per  oent  (tinled  with  Ittmns  solutibn). 
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*  As  regards  columns  4,  5,  6,  9,  10  and  11,  the  composition  of  the  medium  was  as 
follows :-^ebig's  Bx tract  of  Meat,  1  per  cent.;  peptone,  1  per  oeol:  sodium  oaibooats, 
01  per  cent ;  x  sugar,  0«  per  cent;  water,  97*4  per  cent  (tinted  with  IflBBaintaMoBX. 
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Tablv  2— continued. 
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*  Am  nnfds  colamns  4.  6^  6,  9,  10  and  11,  the  oompositien  of  the  medium  wm  m 
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Table  i—eontinued. 
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*  As  reeards  columns  4,  6,  6,  9,  10  and  11,  the  composition  of  the  medium  was  as 
follows :--Liebig'B  Extract  of  Meat,  1  per  cent.;  peptone,  1  per  cent:  sodium  carbonate, 
0*1  per  cent. ;  x  sugar,  0*5  per  cent ;  water,  97*4  per  cent  (tinted  with  litmus  solutionX 


The  facts  recorded  in 
marised  as  follows  : — 

Salicin 

Saccharose 

Lactose 

Litmus  milk     ... 
Neutral  red 
Rafi&nose 

Mannite 

Inulin 


the  above  table  may  be  briefly  sum- 


93  per  cent,  positive  result. 

85        ,y  ff 

All  gave  negative  results. 
74  per  cent,  positive  result. 
All  gave  negative  results. 
..    13  per  cent,  positive  result. 


As  compared  with  human  fsBcal  streptococci,  the  striking 
features  are  the  negative  results  obtained  with  the  neutral  red 
and  mannite    tests,  and    the   large  proportion   of  streptoooooi 
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yielding '  pofdtiye  results    with  the    rafiBnose  tests.    The  strep-  apf.Bj^ko. 

tocooci  of  milk  also  yield  results  which  in  some  respects  are  not  On  tiie 

in  agreement  with  the  foregoing — as  the  following  comparative  SS^ff^jg^ 
table  shows : — 


Streptococci. 


of  (1)  Deep 
Well  Watara; 
(2)Upl«Hl 
Waten;  and 
(8)  Cow-nanr ; 
by  Dr.  Hooaton. 


Ck>wdimg 
Per  cent  +. 

Human  faeoes 
Per  cent.  +. 

Milk 
Per  oent  +. 

Sftliointeet         

93 

92-67 

60 

Saooharose  t«8t 

89 

86-34 

90 

Laotoeetest        

85 

76-84 

97 

Litmna  milk  test          

73 

61-67 

70 

Neatral  rod  broth  test 

AU  negative 

39-34 

20 

Baffinoee  teat      

74 

82-uO 

19 

Manniteteat       

All  negative 

24-34 

20 

Inalinteet          

13 

4-67 

21 

A  further  analysis  of  the  foregoing  table  shows  that  the  strepto- 
cocci of  cow-dung  may  be  divided  into  groups  as  follows  : — 


100  Streptococci. 

(1.)  Sallcin,  saccharose,  lactose,  litmus  milk,  and  raffinose 
positive,  other  tests  negative.  Streptococci  1,  2,  3,  6,  7,  8, 
10, 12, 13, 14, 18,  20,  22,  26,  28,  32,  38,  39,  40,  42,  47,  49,  53, 
55,  56,  58,  60,  61,  63,  68,  69,  70,  71,  73,  74,  88,  89,  90,  91,  92, 
95,  and  100,  42  per  cent.,  as  compared  with  8  per  cent,  in 
human  faeces  and  1*16  per  cent,  in  milk. 

(2.)  Salicm  and  litmus  milk  positive,  other  tests  negative. 
Streptococci  4,  5,  29,  and  30,  3  per  cent.,  not  represented  in 
human  faeces  or  in  milk. 

(3.)  Salicin,  saccharose,  lactose,  and  litmus  milk  positive,  other 
tests  negative.  Streptococci  9,  11,  and  93,  o  per  cent.,  as 
compared  with  7*34  per  cent,  in  human  faeces  and  26  per 
cent,  in  milk. 

(4.)  Salicin,  saccharose,  litmus  milk,  and  inulin  positive,  other 
tests  negative.  Streptococci  15  and  16,  2  per  cent.,  not 
represented  in  human  faeces  or  in  milk. 

(5.)  Saccharose,  lactose,  and  litmus  milk  positive,  other  tests 
negative.  Streptococcus  17, 1  per  cent.,  as  compared  with 
2*67  in  haman  faeces  and  12  per  cent,  in  milk. 


m 

AgftB^N^  ^     (6.)  Salicin,  lactose,  and  litmus  milk  positive,  other  tests  negattve. 
Ontha  ~  Streptococci  19  and  33,  2  per  cent,  as  compared  witii  6*67 

j^SSISo?*  ^^  human  faeces  and  1*7  per  cent  in  milk. 

weu  Wftken;       (7.)  Salicin,  saccharose,  lactose,  and  rafiBnose  positive,  other  teirts 
^^S^  negative.    Streptococci  21,  34,  35,  37,  54,  57,  59,  62,  64,  65, 

ffi5?H^S2toiL  ^^'  ^^'  ^2'  ^^'  ^'^^  ^^!  ^^  ^^  ^®^*-»  '^^^  represented  in  human 

^    '  ■■'  f»ces,  1*16  per  cent,  in  milk. 

(8.)  Salicin,  litmus  milk,  and  raffinose  positive,  other  tests  nega- 
tive. Streptocci  23  and  46,  2  per  cent  not  represented  in 
human  fasces  or  in  milk. 

(9.)  Salicin,  lactose,  and  raffinose  positive,  other  tests  negative. 
Streptococcus  24, 1  per  cent,  not  represented  in  human  f SBces 
or  in  milk. 

(10.)  Salicin,  saccharose,  and  litmus  milk  positive,  other  tests 
negative.  Streptococcus  25,  1  per  cent.,  as  compared  with 
0*67  per  cent,  in  human  fsBces  not  represented  in  milk. 

(11.)  Salicin,  saccharose,  litmus  milk,  and  raffinose  positive,  other 
tests  negative.  Streptococci  27,  44,  50,  and  51,  4  per  cent 
not  represented  in  human  fsBces  or  in  milk. 

(12.)  Salicin,  saccharose,  and  lactose  positive,  other  tests  negative. 
Streptococci  31,  75,  78.  79,  80,  81,  82,  83,  and  84,  9  percent 
as  compared  with  8*67  in  human  faeces  and  3*4  per  cent  in 
milk. 

(13.)  Saccharose,  litmus  milk,  and  inulin  positive,  other  tests 
negative.  Streptococcus  36, 1  per  cent,  not  represented  in 
human  faeces  or  in  milk. 

(14.)  Salicin,  saccharose,  lactose,  litmus  milk,  raffinose,  amd  inulin 
positive,  other  testa  negative.  Streptococci  41,  45,  52,  85, 
86,  87,  and  98,  7  per  cent  not  represented  in  human  faeces 
or  in  milk. 

(15.)  Saccharose  and  litmus  milk  positive,  other  tests  n^ative. 
Streptococcus  43, 1  per  cent.,  as  compared  with  1-34  per  cent, 
in  human  faeces,  not  represented  in  milk. 

(16.)  Salicin,  lactose,  litmus  milk,  and  inulin  positive,  other  tests 
negative.  Streptococcus  48,  1  per  cent,  not  represented  in 
human  faeces  or  in  milk. 

(17.)  Saccharose,  lactose,  and  inulin  positive,  other  tests  negative. 
Streptococcus  94, 1  per  cent,  not  represented  in  human  faeces 
or  in  milk. 

(18.)  Lactose,  litmus  milk,  and  raffinose  positive,  other  tests  nega- 
tive. Streptococcus  96, 1  per  cent,  not  represented  in  human 
faeces  or  in  milk, 

(19.)  Saccharose,  lactose,  litmus  milk,  and  raffinose  positive,  other 
tests  negative.  Streptococcus  97, 1  per  cent,  as  compared 
with  0*34  per  cent,  in  human  faeces  and  4  per  cent  in 
milk. 


-Dung; 
HotMton 
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(20.)  Salicin,  saccharose,  lactose,  raffinose,  and  innlin  positiye,  app.b.no.i 

other  tests  n^ative.    Streptococcus  99, 1  per  cent,  not  repre-  On  the 

sented  in  haman  faeces  or  in  milk.    .  ixamhmtfi?^ 

The  large  number  of  cow-dung    streptococci    (42  per    cent.)  weiifwatSn: 

coming  under  the  salicin,  saccharose,  lactose,  litmus  milk,  and  ^^^SrsMwid 

raffinose  group  is  striking.     In  human  faeces  this  group  numbered  j^Oow'" 

only  8  per  cent. ;  in  milk  it  is  only  1*16  per  cent.  byDr.H 

A  15  per  cent,  group  not  found  by  me  in  human  faeces  was  the 
salicin,  saccharose,  lactose,  and  raffinose  group.  Only  1*16  per 
cent,  of  milk  streptococci  come  under  this  heading. 

A  9  )»er  cent,  group,  as  compared  with  8*67  in  human  faeces  and 
3*4  per  cent,  in  milk,  was  the  salicin,  saccharose,  and  lactose 
group. 

A  7  per  cent,  group  not  found  by  me  in  human  faeces  or  in  milk 
was  the  salicin,  saccharose,  lactose,  litmus  milk,  raffinose  and 
inulin  group. 

These  four  groups  account  for  73  per  cent,  (nearly  three- 
quarters)  of  the  total  number  of  cow-dung  streptococci  while 
including  only  16  per  cent,  (about  one  sixth)  of  the  human  faeced 
streptococci,  and  no  more  than  5*72  per  cent,  of  the  milk  strepto- 
cocci. 

As  many  of  the  streptococci  of  cow-dung  differ  from  the 
streptococci  found  in  milk,  it  would  seem  that  not  all  of  the 
streptococci  found  in  milk  are  derived  from  contamination  with 
the  fresh  excrement  of  the  cow.  Some  of  the  milk  streptococci 
are  contributed  probably  from  the  udder  of  the  cow  and  some  from 
dust. 

Summarising  the  above  facts  as  to  cow  excrement,  it  is  to  be 
noted  that  B.  coli,  spores  of  B.  enteritidis  sporogenes,  and  strepto- 
cocci are  present  in  cow-dung  in  great  number.  As  regards  the 
first  two  tests,  the  results  obtained  by  me  do  not  suggest  a  means 
of  distinguishing  between  human  and  bovine  pollution  of  (say) 
water.  But  as  regards  the  streptococcus  test,  the  absence  of  ability 
to  produce  acid  in  a  mannite  medium  and  failure  to  produce 
fluorescence  in  neutral  red  broth  cultures  (anaerobic),  and  the 
power  of  attacking  raffinose  as  well  as  salicin,  saccharose,  and 
lactose,  with  ability,  likewise  to  clot  milk  is  certainly  suggestive 
of  a  streptococcus  derived  from  cow-dung.  The  discovery,  there- 
fore, in  a  water  of  a  number  of  streptococci  the  majority  of 
which  produced  acid  in  a  raffinose  medium  but  not  in  a  mannite 
medium  and  which  produced  no  fluorescence  in  neutral  red  broth 
cultures  would,  on  the  basis  of  the  foregoing  results,  point  clearly 
to  the  pollution  being  more  likely  to  be  of  bovine  than  of 
human  origin. 

As  regards  a  comparison  of  the  B.  coli  and  streptococci  of  milk 
with  the  B.  coli  and  streptococci  of  cow-dung  .—The  milk  strep- 
tococci  more  commonly  form  medium  to  long  chains  and  less 
often  give  rise  to  diffuse  cloudiness  in  broth  culture.  Moreover, 
they  less  often  yield  positive  results  with  the  salicin  and  raffinose 
tests,  and  more  often  positive  results  with  the  neutral  red  and 
mannite  tests.  The  milk  B.  coli  more  often  yield  positive  results 
with  the  cane-sugar  test. 

S190»  8  ▲ 
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AFP.  B.  No.  2. 

On  the 

Baoteriolofflcal 
Bmnlnation 
of  a)  Deep 
Well  Waters ; 
(8)  Upland 
Waters ;  and 
X8)  Oow-Dung ; 
byDr.HoQston. 


Obnbbal  Summary  and  Conolusions. 


In  each  separate  division  (Divisions  I., 


II.,  and  III.)  of  this 
report  I  have  endeavoured  to  sammarise  results  and  to  draw 
certain  conclusions,  chiefly  of  a  tentative  kind.  It  is  desirable, 
however,  to  bring  these  various  considerations  together,  as  far  as 
possible,  in  a  concise  and  intelligible  form. 

In  the  first  place,  it  is  important  to  note  that  deep  well  waters 
(tf.^.,  Tunbridge  Wells  deep  well  waters)  derived  from  distant 
and  virgin  sources  yielded  the  following  results  as  regards  the 
B.  coli  test*  : — 

None  of  the  49  samples  contained  any  typical  B.  coli  in  100  oc. 
of  water  (100  per  cent,  negative). 

26  out  of  27  samples  contained  no  typical  B.  coli  in  1,000  cc. 
of  water  (96  per  cent,  negative). 

As  regards  gas-forming  coli-like  microbes  (including  markedly 
atypical  microbes)  the  resulte  were  as  follows  : — 


1,000  ca  of  Water. 


19  out  of  27  sampleB, 
negative  results 
(70  per  cent.). 


100  cc.  of  Water. 


10  CO.  of  Water. 


45  out  of  49  Rimplee, 
negative  results 
(91  per  cent). 


48  out  of  49  sampIeB, 
negative  reeolts 
(98  per  cent.). 


1  cc.  of  Water. 


40  out  of  40  samples. 
negatitie  results 
(100  per  oentx 


These  results  show  clearly  that  B.  coli,  and  even  coli-like 
microbes,  were  practically  absent  from  these  deep  well  waters. 

Secondly^  as  regards  the  waters  of  Loch  Laggan  and  Loch  Ericht 
it  needs  to  be  pointed  out  that  Loch  Ericht  is  cut  off  practically 
from  all  sources  of  possible  human  pollution  and  can  only  be 
contaminated  by  the  excreta  of  birds  and  of  lower  animals ;  and 
that  on  the  other  hand  Loch  Laggan  is  less  happily  situated,  as 
some  of  the  burns  ami  rivers  feeding  it  being  liable  to  pollution 
from  manured  land  and  by  the  excreta  of  man  as  well  as  of  birds 
and  of  lower  animals.  Nevertheless,  in  view  of  its  large  size, 
the  pollutions  of  Loch  Laggan  cannot  be  regarded  as  serious. 
Both  lochs  contained  numerous  trout. 

Tested  in  respect  of  B.  coli  these  several  waters  gave  results 
broadly  as  follows  : — 

B.  coli  test. 


Neirative 

100  cc. 
(per  cent.) 

+ 

100  cc. 

(per  cent ) 

+ 

10  cc. 

(per  cent.) 

+ 

Ice. 
(per  cent.) 

+ 
(per  cent) 

Burns  and  rivers  flowing 
into  Loch  Lag^n,  ^ 
samples. 

Loch  Laggan,  85  samples 

Loch  Ericht,  100  samples 

16*4 
SO 

3-8 

49*4 
19 

34*6 

S3 
1 

63*8 
117 

77 

*  For  the  sake  of  oompleteness  the  resnlts  obtained  in  1902-3  are  included  here. 
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The  bum  and  river  samples  **  feeding  ^'  Loch  Laggan  yielded 
more  B.  coli  than  from  my  incomplete  topographical  observations 
I  had  anticipated.  The  smaller  nnmber  of  B.  coli  in  the  Loch 
lAggaji  than  in  the  bum  samples  is  due  probably  less  to  sedimen- 
tation than  to  the  continual  loss  of  vitality  of  these  microbes  in  the 
relatively  pnre  loch  water.  These  results  point  to  the  danger  of 
adopting  stringent  standards  as  regards  the  R  coli  test.  For 
example,  if  samples  of  water  containing  B.  coli  in  10  cc.  are  open 
to  condemnation  96  per  cent,  of  the  born  and  river  and  34  per 
cent,  of  the  Loch  Laggan  samples  would  be  objected  to  on  this 
basis,  a  condemnation  not  justified  on  the  observed  topographical 
facts.  If  a  less  stringent  standard  be  applied  (negative  result 
with  1  oc.  of  water)  about  61  per  cent,  of  the  bum  and  river 
and  only  about  1  per  cent,  of  the  loch  samples  would  be  liable 
to  condemnation. 

As  regards  the  Loch  Ericht  samples,  the  results  were  undeniably 
satis&ctory — 80  per  cent,  of  the  samples  containing  no  B.  coli  or 
coli-like  microbes  even  in  100  cc.  This  result  is  quite  in  keeping 
with  the  topographical  surroundings  of  this  loch. 

Thirdly^  it  is  to  be  observed  that  the  Loch  Ericht  results  do  not 
support  a  contention  that  fish  living  in  pure  non-sewage-polluted 
deep  loch  water  can  seriously  detract  from  the  value  of  the  results 
of  the  B.  coli  test  by  contaminating  such  water  with  any 
appreciable  number  of  B.  coli  derived  &om  their  excrement. 

Fourthly^  although  no  large  amount  of  water  was  used  for 
cultural  purposes  in  connection  with  the  B.  enteritidis  sporogenes 
test,  it  may  be  desirable  to  show  that  statements  as  to  the  ubiquity 
of  this  anaerobe  are  not  supported  by  the  results  of  my  own 
observations,  which  are  set  forth  in  the  following  table  : — 


APP.B,KOi 
On  the 


Examiu 

of  (1)  Deep 
Veil  Watara 
(2)  Upland 
Waten;  and 
(S)  Oow-Dox 
byDr.Hoofli 


B 

.  Enteritidis  sporogenes  test. 

— 

Negative  10  cc. 

+  10CC.                  +loc. 

31  aumplee  of  Tanbiidge 
Weill  deep  veil  waters. 

86  aumplee  of  burns  and 
riTeiB      flowing      into 
Loch  Laffpui. 

flGsamplee  ofjLochlLaggan 
waler. 

100  Mmples  of  Loch  Ericht 
water. 

31  out  of  31  samples,  negative 
results  (100  per  cent). 

results  (88  per  cent.). 

81  out  of  85  samples,  negative 
results  (96  per  cent.). 

99    out    of    100    samples, 
negative  results  (99    per 
cent). 

None. 

3  out    of    26    samples, 
positive  results  (11  per 
cent.). 

4  out    of    85   samples, 
potUive  restate,  (47  per 
cent). 

1  out  of    100    samples, 
positive  results  (1  per 
cent.). 

None. 
None. 

None. 

None. 

Out  of  a  total  therefore  of  242  samples,  only  8  (33  per  cent) 
yielded  a  positive  result  as  regards  B.  enteritidis  sporogenes  with 
10  cc.  of  water. 

The  examination  of  an  even  larger  nnmber  of  sewage  samples 
enables  me  to  definitely  affirm  that  sewage  commonly  yields  a 
positive  result  with  from  -OX  to  -001  cc.  (100  to  1,000  per  cc). 


3T6 

AirB.3P».2:        Fifthly,  in  reference  to  the  biological  retribute*  of  ihe  B.  coli 

Qtt^  idobred  from  the  varioos  waters  :  It  is  dear  that  the  few  B.  coli 

fSSStoa     f'^'ind  in  the  Tanbridge  Wrlls  deep  well  waters  and  in  the  Loch 

wiawSi-     ^'^'^f^t  samples  were  pnicticallv  always  atypical   in   the  former 

r*t  CTfaad   '     and  n^Tially  atypical  in  :he  latter.    On  the  oth^^  hand,  the  B.  coli 

H^Orw-^a^'.  i-"*'I*ced  from  the  bams  and  rivers  flowing  into  Loch  Laggan  and 

irr^.B9Mtoiii,  from  the  wacer  in  Ijych.  Laggan  were  osnally  typical  except  that 

the  proportion  of  rhese  t}pical   B.  c»>Ii  fermenong  cane-aogir 

waa    greater    than   is   foand   in  the  cases  of  homan  feces  or 

cow-dtmg. 

Sixthbj.  dealing  with  the  bacteriological  examination  of  cow 
Ax-iTLZ  it  dhooid  be  noted  that  neither  by  meanj?  of  the  B.  coli  nor  of 
-he  B.  enteritidis  =poroj?ene3  tests  woul«i  it  seem  practically  possible 
ro  di.-tinffniah,  as  regard-?  a  ^■->Ilai:ed  water,  whether  excretail 
*:ontiimlnation  hail  conii=^  from  a  ham-tn  or  a  b*iTine  soarce.  On  the 
or  her  hand,  it  i?*  ro  be  noct^i  that  many  of  the  streptococci  of  cow- 
dnng  differ  in  their  bL'>logieal  attributes  fn>m  the  streptocoori 
of  hnman  faece*?. 

LnWy,  contrasting  the  bacterial  flora  of  cow-dang  with  the 
f'jacteriai  flora  of  milk,  it  is  to  be  noted  that  fewer  of  the  B.  coli 
of  cow-dung  fermrnt  cane-sugar  than  is  the  case  in  milk ;  and, 
farther,  that  many  of  the  streptooxxn  of  cow-dung  differ  con- 
»picQoa.Hly  from  the  streptocooci  of  milk.  It  follows  therefore 
that  in  dealing  bactei  iologioally  with  milk  samples,  great  cantion 
should  be  observed  before  attributing  the  qoantitive  results  as 
regaris  the  B.  coli  and  streptoccctis  tests  solely  to  contamination 
with  ih^  fresh  excrement  of  the  cow. 
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No.  3. 

Rbport    on    the    CHEMICAL    Products    of    the    Bacillus  app.b.no.9 
Entbritidis    Sporogbnbs,    and    their    Physiological  chemicai 
ACTION;  By  Dr.  SiDNKY  Martin,  F.R.S.  S?SSiim 

Bnteritidis 
The  bacillas  enteritidis  Bporo^eues,  as  regards  its  morphology'  and  their 
and  its  pathogenic  action,  has  been  fully  described  by  Dr.  Klein  StIoS*;^?yi) 
in  former  reports  of  the   Medical  Officer.     It   is  an  anaerobic  MartinJ F.k8 
pntre&tctive  micro-organism,  which   is  held   to   have  been  the 
cause  of  some  epidemics  of  diarrhoea.     It  has  been  found  in  milk 
and  is  present  in  sewage.     Its  action  in  milk,  as  Dr.  Klein  has 
shown,  is  very  characteristic.     If  the  spores  are  added  to  sterile 
milk  and  the  tube  incubated  in  the  absence  of  oxygen,  the  milk  is 
coagulated  and  the  casein   is  broken  up  into  masses,  with  the 
formation  of  a  large  quantity  of  gas. 

The  bacillus  rapidly  digests  solidified  serum  and  grows  also  in 
broth. 

In  the  experiments  now  to  be  recorded  the  micro-organism  was 
usually  obtained  by  injecting  one  of  the  stock  laboratory  cultures 
subcutaneously  into  a  guinea-pig.  After  the  death  of  the  animal, 
which  occurred  in  36  to  48  hours,  a  culture  was  made  from  the 
local  lesion  on  solid  serum  and  in  milk.  Throughout  the 
research,  solid  serum  tubes,  which  became  liquefied  with  the 
growth  of  the  micro-organism,  were  used  in  the  experiments. 
From  time  to  time  the  pathogenic  action  of  the  cultures  was 
tested  on  guinea-pigs  and  fresh  cultures  were  obtained  from  the 
local  lesion.  No  difficulty  was  experienced  in  keeping  the 
cultures  uncontaminated.  * 

1.  Growth  in  Broth, 

The  growth  of  the  bacillus  in  broth  is  not  so  copious  as  in  theother 
media  to  be  described,  but  is  nevertheless  fairly  active.  It  causes 
putrefaction  of  the  peptone  present  in  the  broth  without  much 
formation  of  gas.  If  after  7, 14,  or  21  days  the  bacilli  are  filtered 
off  through  a  Chamberland  filter,  the  broth  on  injection  in  varying 
doses  into  animals — rabbits  and  guinea-pigs — is  not  found  to  have 
any  appreciable  action.  There  is  no  alteration  in  the  temperature 
or  body  weight,  and  the  animals  remain  quit«  well.  No  products 
with  any  marked  physiological  action  are  therefore  formed  in 
broth. 

2.  Orowth  in  Liquid  Serum. 

Sheeps*  serum  was  filtered  through  a  Chamberland  filter  to 
make  it  sterile,  and  50  cc.  of  the  filtrate  were  placed  in  each  oC 
three  tubes.  A  good  growth  occurred  in  all  the  tubes  in  five 
days  after  adding  the  spores  of  the  bacillus.  Gradually  a  pre- 
cipitate  formed,  which  contained  the  colouring-matter  present  in 
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'p.B^No.i     the  serum.    The  liquid  became  very  turbid  and  foal-smelling. 

^Jou         In  twenty-eight  days  chloroform  was  added  to  the  tubes,  the 

9  ^iUui      liquid  being  then  centrif ugalised  and  afterwards  filtered  through  a 

^jJJJJ^       Chamberland  filter.  The  filtrate  was  strongly  alkaline  to  litmus  and 

d  their  Contained  a  large  quantity  of  unchanged  seram  proteids.    A  small 

tioi?;^^^Dr.  q'lantity  of  albumose  was  also  present,  as  shown  by  the  biuret 

utin.rijB.'  reaction  obtained  after  removal  of  the  coagulable  proteids.    The 

amount  of  albumose  present,  however,  was  very  small,  and  the 

slight  action  of  the  bacillus  in  digesting  'the  serum  was  in  marked 

contrast  to  its  action  on  solid  serum.    This  was  confirmed  by  an 

experiment  to  determine  whether  any  proteolytic  ferment  was 

present  in  the  filtered  serum  after  the  growth  of  the  bacillus. 

The  filtrate  was  found  to  have  no  digestive  action  in  the  absence 

of  the  bacillus,  such  as  occurs  in  the  case  of  the  products  from 

the  solid  serum. 


3.  Growth  in  AlkaXuAlbumin  Broth. 

This  culture  fiuid  was  made  by  transforming  most  of  the  proteid 
in  filtered  sheeps'  serum  into  alkali-albumin  by  caustic  soda, 
boiling  and  straining  the  liquid  so  as  to  remove  a  large  part  of 
the  proteid,  and  mixing  with  equal  parts  of  acid  broth.  Hydro- 
chloric acid  was  then  added  to  the  liquid  until  it  was  only  just 
alkaline.  The  bacillus  grows  very  well  in  this  culture  liquid.  The 
changes  which  the  liquid  undergoes  are  first  turbidity,  due  to  the 
growth  of  the  bacillus,  and  then  a  dense  precipitate  is  formed  of  the 
proteid,  which  is  finally  for  the  most  part  dissolved  (digested)  by 
the  action  of  the  bacillus.  During  this  time  the  liquid  becomes 
strongly  alkaline.  There  was  no  variation  in  the  transformation 
which  the  culture  liquid  undergoes  in  the  six  experiments  that 
were  performed.  150  cc.  of  the  culture  liquid  were  placed  in  a 
narrow-necked  bottle,  and  sterilised.  While  still  hot,  sterile  olive 
oil  was  poured  on  the  top  of  the  liquid.  Through  this  oil  the 
liquid  w.as  inoculated  with  the  bacillus  by  means  of  a  pipette.  It 
grew  freely  when  placed  in  an  incubator,  the  layer  of  oil  ensuring 
the  growth  under  practically  anaerobic  conditions.  After  incuba- 
tion the  liquid  was  separated  from  the  oil  by  a  separating  funnel. 
The  chemical  transformations  which  went  on  in  the  culture  liquid 
were  the  same  in  all  caBes,  namely,  the  gradually  increasing 
alkalinity  of  the  liquid,  and  the  digestion  of  the  proteid  by  the 
bacillus.  The  digestion  products  of  the  proteid  were  found  to  be 
mainly  albumose,  which  was  separated  and  obtained  as  a  light 
brown  powder  ;  giving  in  solution  no  precipitate  with  nitric  acid, 
a  precipitate  by  saturation  with  ammonium  sulphate,  and  a  bright 
biuret  reaction  with  copper  sulphate  and  potash.  Products 
soluble  in  alcohol  were  also  separated  from  the  liquid  and  dried 
over  sulphuric  acid. 

The  physiological  action  of  the  liquid  when  the  bacilli  were 
removed  by  a  Chamberland  filter  was  practically  nil.  4  ^., 
injected  into  a  marginal  vein  of  the  ear  of  a  rabbit,  produced  no 
effect  on  the  temperature  and  caused  no  obvious  symptoms  in  the 
animal.  Similarly  4  cc.  injected  subcutaneously  into  a  guinea-pig 
produced  no  obvious  effect. 
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Of  the  separated  albnmose,  0-2  gramme  was  injected  into  the  App.a,yat, 
marginal  vein  6i  a  rabbit  with  no  obvious  effect,  and  a  large  Ohemioai 
quantity  of  the  alcoholic  extract  injected  in  the  same  way  also  SelSSum 
produced  no  effect.    It  is  clear  from  these  results  that  the  digestive  |°^g!^ 
and  final  products  produced  by  the  bacillus  from  proteids  have  no  and  their 
marked  physiological  action.  28S??^?Dr 

MarttojFAja. 

4.  Growth  in  Solid  Serum. 

The  bacillus  rapidly  liquefies  solid  serum,  and  for  obtaining  the 
products  of  its  action  in  large  quantities  the  following  method 
was  adopted : — 

150  to  200  cc.  of  fresh  and  filtered  sheeps*  serum  were  placed  in 
sterile  bottles,  closed  by  cotton-wool  pads.  The  liquid  in  a 
bottle  was  then  slowly  heated  in  a  steamer  in  order  to  produce 
uniform  coagulation  of  the  serum.  The  contents  of  the  bottle 
after  steaming  was  a  solid  mass  of  coagulated  serum.  After 
inoculation  in  the  centre  of  the  serum  with  the  bacillus,  the 
bottles  were  placed  in  a  large  jar  with  pyrogallic  acid  and 
incubated.  As  a  result  of  many  experiments  it  was  found  that 
in  seven  to  nine  days  most  of  this  solid  serum  became  liquefied, 
only  a  few  solid  particles  remaining  at  the  bottom  of  the  bottle. 

The  chemical  changes  occurring  in  the  solid  serum  by  the 
action  of  the  bacillus  are  for  the  most  part  the  same  as  those 
occurring  in  the  alkali-albumin  medium.  The  bacillus,  however, 
grows  more  rapidly  in  solid  serum  than  it  does  in  alkali-albumin, 
and  much  more  rapidly  than  it  grows  in  broth.  At  the  end  of  a 
week's  incubation  the  liquefied  serum  is  strongly  alkaline.  No 
coagulable  proteid  is  present,  there  being  no  precipitate  on  boiling 
the  liquid.  Strong  nitric  acid  causes  a  dense  precipitate,  which  is 
mostly  soluble  in  excess  of  the  reagent,  and  mostly  soluble  on 
heating,  reappearing  on  cooling.  This  is  the  reaction  for  proto- 
albumnee.  Ammonium  sulphate  gives  a  precipitate  which  when 
dissolved  in  water  gives,  like  the  original  liquefied  serum,  a  good 
biuret  reaction.  The  solid  serum  has  therefore  been  transformed 
by  the  bacillus  into  albumoses,  as  well  as  other  products  which 
are  soluble  in  alcohol. 

After  being  filtered  through  a  Ohamberland  filter,  the  liquefied 
serum  was  not  found  to  possess  any  obvious  toxic  action  in  the 
rabbit,  whether  on  the  temperature  or  the  body  weight,  or  in  the 
production  of  any  general  symptoms.  This  fact  confirms  what  has 
alr^uly  been  stated  as  the  result  of  the  experiments  with  the 
products  of  this  bacillus  from  alkali-albumin. 

The  liquefied  serum,  from  which  the  bacillus  has  been  removed 
by  filtration,  possesses  a  well  marked  proteolytic  action.  This 
was  tested  in  the  following  way  : — 

Tubes  of  solid  serum  were  made  in  the  ordinary  manner,  as 
used  for  cultures,  that  is  with  a  sloped  surface,  and  after  being 
sterilised,  the  filtered  liquefied  serum  was  added  to  the  tube,  so 
as  to  be  in  contact  with  the  slope  of  solid  serum  for  about  two- 
thirds  of  its  extent. 
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^,  B,yo.8.  In  one  experiment  it  was  found  that  after  three  days  of  incu- 
bation the  opaque  solid  serum  in  contact  with  the  liquid  became 
gelatinised,  and  subsequently  disintegrated  and  dissolved.  The 
surface  of  the  solid  serum  in  other  experiments  became  eroded 
and  broken  up  into  small  particles.  Throughout  the  experiments 
the  liquid  remained  clear,  no  bacteria  growing  in  it. 

It  is  quite  evident  that  a  powerful  proteolytic  ferment  is  formed 
by  the  bacillus  and  excreted  by  it,  and  that  it  is  this  ferment 
which  causes  rapid  liquefaction  of  the  solidified  serum,  and  that 
the  liquefaction  of  the  serum  is  not  due  to  the  bacillus  itself,  but 
to  the  ferment  it  excretes. 

No  toxic  effect  having  been  obtained  with  the  products  of  the 
bacillus  in  rabbits  and  guinea-pigs,  an  experiment  was  performed 
to  see  whether  the  products  had  any  effect  on  blood  pressure. 

A  cat  weighing  2,240  grammes  was  etherised  and  the  blood 
pressure  in  the  carotid  artery  recorded.  Injections  of  the  filtered 
liquefied  serum,  5  cc.  each,  were  made  intravenously.  In  all,  four 
injections  were  made  at  intervals  of  several  minutes.  The  respira- 
tion was  taten  at  the  same  time  as  the  blood  pressure.  It  was 
not  found  that  the  injections,  even  towards  the  end  of  the  experi- 
ment, had  any  marked  effect  in  causing  a  rise  or  fall  of  blood 
.pressure.  There  was  no  effect  whatever  on  respiration.  After 
the  first  injection  the  blood  pressure  curve  became  slightly 
irregular  and  wavy.  This  was  observed  to  a  slighter  extent  after 
the  second  injection,  but  was  more  marked  after  the  third,  when 
the  wavy  character  of  the  pressure  curve  somewhat  resembled 
that  of  Traube-Hering  curves.  After  the  fourth  injection  there 
was  but  little  effect.  At  this  time,  however,  between  the  third 
and  fourth  injections  it  was  noted  that  the  animal  required  very 
little  anaesthetic  to  keep  it  unconscious,  and  the  state  of  coma 
remained  after  the  anaesthetic  was  withheld  when  the  animal  was 
killed.  Therefore,  the  products  did  seem  to  have  some  effect  in 
producing  coma,  although  this  effect  could  not  be  obtained  in 
rabbits. 

There  being  no  pronounced  physiological  action  of  the  products 
of  the  bacillus,  several  attempts  were  made  to  obtain  a  poison 
from  the  bodies  of  the  bacillus  by  growing  these  in  broth,  and 
removing  the  bodies  by  centrifugalisation,  drying  the  bodies, 
after  washing,  over  sulphuric  acid,  and  keeping  them  in  a  dried  state 
for  two  months  or  more.  This  dried  powder  kills  a  guinea-pig 
when  subcutaneously  injected  within  twenty-four  hours,  but 
death  cannot  be  ascribed  exclusively  to  the  poison,  inasmuch  as 
the  local  lesion  produced  in  the  guinea-pig  has  always  been  found 
to  contain  the  bacillus. 

At  present  it  has  not  been  found  possible  to  get  a  dried  bacillus 
separate  from  its  spores,  but  experiments  are  now  being  conducted 
with  that  object. 
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Rbpobt  on  the  ACTION  of  the  SPECIFIC  AGGLUTININS  formed  by  app.b,no, 
the  Bacillus  Coli  Communis,  the  Typhoid  Bacillus,  the  Action  of  c© 
Paratyphoid  Bacillus,  and  the  Proteus  Vulgaris  on  A^iSg^^g*' 
each    of    these    several   Micro-organisms;    bv   Dr.   SIDNEY  onaevw^ 
Martin,  F.R.S.  K^f 

byDr.^fertJ 


The  experiments  here  recorded  were  undertaken  with  the  object 
of  determining  whether  the  agglutinins  formed  in  the  rabbit  by 
each  of  the  micro-organisms  named  had  any  effect  on  each  of  the 
other  micro-organisms. 

The  physiological  action  in  rabbits  of  the  products  of  the 
four  micro-organisms  is  apparently  very  similar,  notably  in  the 
following  particulars  : — 

1.  The  poisonous  substance  formed  by  the  micro-organism  is 
an  endotoxin  ;  that  is,  in  culture  the  poison  exists  chiefly  in  the 
bodies  of  the  bacillus,  from  which  it  may  be  obtained  by  extrac- 
tion. In  the  case  of  the  typhoid  bacillus  and  the  bacillus  coli 
communis  but  little  toxin  is  excreted  by  the  bacillus  into  the 
culture  medium,  whereas  in  the  case  of  the  proteus  vulgaris  an 
appreciable  quantity  is  excreted  in  this  way.  The  endotoxin  of 
this  micro-organism  formed  the  subject  of  former  reports. 

2.  The  typhoid  bacillus  and  the  colon  bacillus  have  but  little 
digestive  action  on  proteids,  whereas  the  proteus  vulgaris  digests 
proteids  and  causes  putrefaction. 

3.  When  injected  intravenously  in  rabbits  the  endotoxins  of 
the  typhoid  bacillus,  the  colon  bacillus,  and  the  proteus  vulgaris 
produce  similar  results — namely,  in  causing  a  great  reduction  in 
body  temperature,  and  in  producing  a  copious  watery  diarrhoea 
and  the  death  of  the  animal,  with  great  muscular  weakness. 
This  looseness  of  motions  is  due  to  a  rapid  pouring  out  of  fluid 
into  the  lai^e  and  small  intestine. 

Although  the  physiological  action  of  the  endotoxin  in  rabbits 
is  apparently  similar  as  regards  all  these  micro-organisms,  yet  in  its 
chemical  life  history  the  proteus  vulgaris  is  widely  separated  from 
the  typhoid  bacillus  and  from  the  colon  bacillus.  Morphologically 
the  paratyphoid  bacillus  lies  midway  between  the  typhoid  bacillus 
and  the  colon  bacillus. 

All  these  micro-organisms  give  rise  to  agglutinins  when  their 
endotoxins  are  injected  into  animals.  The  agglutinin  of  the 
proteus  vulgaris  was  the  subject  of  report  last  year. 

In  the  present  investigation  the  rabbits  were  treated  with  a 
killed  broth  culture  of  each  micro-organism,  1  cc.  being  injected 
Bubcutaneously  in  repeated  doses,  as  shown  in  the  Tables.  A 
small  dose  of  the  poison  was  administered  subcutaneously  with  the 
object  of  avoiding  any  serious  illness  in  the  animals.     From 
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time  to  time  portions  of  blood  were  removed  from  the  ear  of  the 
rabbit  thus  inoculated  and  allowed  to  coagulate,  the  serum  that 
was  then  separated  from  the  clot  being  used  for  testing  iu  various 
dilutions  against  the  micro-organisms.  Before  the  experiment  was 
begun  a  small  quantity  of  blood  was  removed  from  the  animal 
and  tested  as  regards  its  agglutinating  power  against  the  bacillus 
the  endotoxin  of  which  was  to  be  injected.  After  the  animal  had 
been  injected  the  serum  of  the  blood  removed  was  tested  as  regards 
its  agglutinating  power  against  each  of  the  micro-organisms 
mentioned.  The  dilutions  used  were  from  1  in  30  to  1  in  10,000. 
The  following  Tables  show  the  results  obtained  : — 

The  marks  indicating  the  reactions  are  as  follows  : — 

-f  =  Complete  reaction. 

—  =  Negative  reaction. 

H  =  A.  reaction  nearly  complete  in  one  hour. 
?  =  Doubtful  reaction. 
In  each  case  the  reaction  was  observed  for  one  hour. 

Tablb  I. 

Bacillus  typhosus. — Rabbit  weighing  2,150  granmies.  Eight 
injections  subcutaneously  of  killed  6.  typhosus  broth  culture ; 
1  cc.  each  dose. 


I 


Serum  BMctUm. 


:  Control 

Senxm 

of 

'  Healthy 

I  Animal. 


linSO. 


1  in  100. 


1  in  500. 


linlOOO. 


1  in  5.000. 


1  in  10,000. 


Before  experiment 


8  days,  after  two  injections,  each  causiDg  some  rise  of 
temperature^. 


B.  typlio«UD  .. 
B.  coli  communis  . . 
B.  paratypbotius    . . 
l^roteus  vulgaris   .. 


21  days,  after  two  more  injections  of  1  cc.  each.    Slight  rise 
of  temperature  after  each  injection. 

B.  typhosus.. 

— 

1 
+               -i 

4        1        f 

a  coli  communis  .. 

- 

+ 

'        i        ' 

R  mtralyphotus  .. 

- 

4 

f                ? 

Proteus  vulgaris   .. 

"* 

""              "~ 

. 
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Tablb  l.—(cont.). 


Serum  RmetUm, 

— 

Control. 
Seram 

of 
Healthy 
Animal. 

linSO. 

1  in  100. 

linSOO. 

1  in  1,000. 

lin5/)00. 

I  in  10,000. 

36  days,  after  two  more  injections  of  1  ce.  each,  oansinn  slight 
rise  of  temperature. 

atyphoras.. 

B.  paratyphoras   .. 
Proteus  TvlgariB   .. 

T      T        1 
1          1          1          1 

4 
? 
4 

4 

40  days,  after  two  more  injections  of  1  oc,  causing  very  slight 
rise  of  temperature. 

B.  typhosus . . 
B.  coU  oommmiis  . . 
B.  paratyphosns   .. 
Protons  mlgaris   .. 

f 

•1 

^ 

+ 
? 
4 

4 
4 

■\ 

.    1    - 

1 
i 
1 

1 
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Tablb  II. 

Bacillus   coli   communis.— IRMAi    weighing    2,120    grammes. 
B.  coli  commnnis  culture  injected  snbcutaneonsly. 


Control 
Serum 

of 
healthy 
animal. 

Iin30. 

1  in  100. 

1  in  600. 

1  in  1.000 

1  in  6,000 

1  in  10,000. 

Before  experiment 

^ 

? 

9  days,  after  two  injections  of  1  cc^  causing  slight  rise  of 
temperature. 

B. coli  communis.. 
B  typhosus  .. 
B.paratyphcisus   .. 
Proteus  vulgaris  .. 

- 

+          + 
^           - 

4 

4 

50  days,  after  nix  more  injections  of  1  oc,  temperature 
slightly  raised  after  each  injection. 

B.  coli  communis .. 
B.  typhosus.. 
B.  paratyphosns  .. 
Proteus  Tulgaris  •• 

4 

- 

4 

4 

f 

AMI  B,  Ha  4.. 


Mi 

Table  IIL 


tgS^ff'  *  BaeOhM   paraifphmnm.  —  BAlMi    writing    V70    gwmmM 
Agacsy  Subcutaneous  injeetlon   of  broOi   eattine  <^  pmiyplumB 


bBoHlafl. 


ftrw 


— T- 

OoDtroL 
Hemm 

of 
Healthr 
▲ntnaL 

linSO. 

1  In  100. 

linSCOL 

liBljDNLltaBJM 

ItBlftlMl 

Btforo  ezperiment 

- 

- 

-     ■  - 

14  dajB,  after  fhne  taJeotloM  of  1  eo,  moM 

IvriMlffiwtC 

B.i»nityiAioiiiiii  .. 

« 

+ 

+ 

•1- 

— 

atyitborai.. 

- 

4 

f 

— 

' 

o,  o(rfi  oOTunuiiB  • . 

— 

4 

^ 

— 

— 

— 

— 

B.  paratyptaorai  .. 



H 

-i 

H 

-% 

B.  typhoscu . .       .  • 

- 

4- 

4 

4 

B.  coll  communis .. 

- 

+ 

H 

4 

— 

— 

42  days,  after  two  more  Injeotioiis  of  1  cc 
1 

R.  paratyphoHUM   .. 

— 

+ 

H 

4 

•♦ 

B.  typhosiM.. 

-\ 

H 

+ 

+ 

H 

Proteng  vnlintriK   .. 

— 

66  dnys,  after  two  more  injections  of  1  cc. 

B.  pMratyphosm  .. 

;— 

+ 

+ 

+ 

,.    H 

S.typhorai .. 

— 

+ 

^ 

— 

■  - 

B.ooli  coifcimiiDii.. 

— 

+ 

- 

" 

— 

"-        ^T«Igaria  .. 

"~ 

■  • 
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Pro^/«  in/^am.— Rabbit  weighing  2,010  grammes.  Subcutaneous  ^iSSSmf 
injection  of  killed  broth  cuitare  of  Proteus  vulgaris.  sS^iflc'Micro- 

o^ganisms ; 
by  Dr.  Maitiii, 
F.R3. 


iSerum  lieactiou. 

— 

Control. 
VVitb 
Sesum 

of 
Health  V 
AnimaL 

HnSO. 

1  in  100. 

1  in  500. 

1  in  1.000.  1  in  6.000. 

1  in  10.000 

Before   experiment 

i 

"■ 

f  1  CO..  sub 

19  days  after,  three  injections  o 

cutaneously. 

Proteus  Tolgaris    .. 
B.  typhosiM.. 
B.  coli  communis  . . 
B.  paratyphoBus   .. 

+ 

4 

-} 

-f 

36  days,  after  oce  more  injection. 

Proteus  vulgaris    . . 
B.  typhosus.. 
B.  coli  communis  . . 
B.  paratyphosus  . . 

- 

H  (?) 

+ 

+ 

+ 

-\ 

H 

The  following  conclusions  may  be  drawn  from  the  Tables  : — 

1.  The  agglutinin  of  the  Proteus  vulgaris,  although  very  active 

against  this  micro-organism  itself,  has  no  action  what- 
ever against  the  typhoid  bacillus,  the  colon  bacillus,  or 
the  paratyphoid  bacillus.  The  micro-organism  there- 
fore is  widely  separated  from  the  other  three  micro- 
organisms, not  only  by  its  cultural  and  chemical 
clmnicteristics  but  also  by  the  agglutinin  it  forms  in 
the  living  body. 

2.  The  other  three  micro-organisms  show  some  overlapping 

in  their  agglutinating  reactions.  Thus  the  agglutinin 
of  the  typhoid  bacillus,  formed  after  prolonged  treat- 
ment of  the  animal,  reacts  slightly  with  the  colon 
bacillus  and  with  the  paratyphoid  bacillus.  In  most 
cases,  however,  the  reactions  are  incomplete. 

3.  The  agglutinin  of  the  colon  bacillus  reacted  very  slightly 

with  the  typhoid  bacillus,  and  not  at  all  with  the 
paratyphoid  bacillus. 
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Aip.  H.^u.  I.  J    rpj^^  agglutinin  of  the  paratyphoid  bacillnfl  on  the  otlier 

A.-tiun  of  .ur-  hand  reacted  slightly  with  the  typhoid  badllna*  and 

Airgiu^ni'  perhaps  more  markedly,  although  somewhat  irregulaily, 

SS^SflTSiicro.  ^*i*^  *^^  ^^^^^  bacillus, 

V/y  Dr.*tt[r(Ui  5,  In   higher    dilutions   this  overlapping  is  not   obwrved; 

''■'^  in  no  case  was  there  any  overlapping  in  dilntionB  of 

of  1  in  5,000,  and  very  rarely  in  dilutions  of  1  in  1,000. 

Taking    complete  reactions,  a  dilution    of   1  in  100 

was  as  a  rule  sufficient  to  distinguish  between  the 

agglntinins. 
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My  last  report  described  the  preliminary  stages  of  an  invostiga. 
tion  undertaken  to  determine  whether  any  micro-organisms  occur 
habitually  in  close  relation  with  the  human  epidermis  in  a  fashion 
to  afford  adequate  means  for  detecting  in  air  particles  of  epidermis 
which  may  have  become  detached  from  man's  body.  In  that 
investigation  a  preliminary  examination  of  particles  of  skin  and 
scurf  from  six  normal  individuals  showed  that  the  micro-oiganisms 
that  developed  in  greatest  number  from  one  and  all  were  staphy- 
lococci, and  that  in  each  instance  the  staphylococcus  present  in 
greatest  abundance  belonged  to  the  category  of  Staphylococcus 
albus. 

Having  ascertained  that  the  chief  micro-oi-ganisms  that  developed 
in  agar  or  broth  cultures  inoculated  with  particles  either  of  skin 
or  of  scurf  were  staphylococci  of  the  albus  class,  the  next  point 
to  be  determined  was  whether  these  staphylococci  of  skin  and 
scurf  respectively  possess  characters  by  which  they  can  be 
differentiated  in  the  first  place  from  each  other,  and,  secondly, 
from  staphylococci  albi  of  source  other  than  dermal.  It  was  clear 
that  the  latter  differentiation  was  a  necessary  antecedent  to  the 
projected  utilisation  of  the  presence  of  these  micro-organisms  for 
the  purpose  of  detecting  particles  of  skin  and  scurf,  and  the  fact 
that  staphylococci  of  the  albus  class  are  by  no  means  infrequent 
in  air  lent  additional  emphasis  to  this  necessity  of  determining, 
before  proceeding  further,  the  relative  differential  value  of  the 
various  characters  of  staphylococci  at  that  time  recognised  as 
applicable  for  the  purpose  of  distinguishing  between  them. 

The  virulence  of  sundry  of  the  staphylococci  of  skin  and  scurf 
was  tested  on  mice  and  on  guinea  pigs ;  but  the  result  was  negative. 
As  regards  staining  reaction,  the  cocci  in  question  were  found  to 
be  without  exception  positive  to  Gram's  stain.  Comparison  of  the 
same  and  other  staphylococci  in  respect  of  various  morphological 
and  cultural  characters  reputed  to  be  of  differential  value  showed 
that  of  the  points  examined,  the  two  of  most  value  for  differential 
purposes  in  the  present  case  were  the  growth  in  litmus-milk  at 
37°  C.  and  on  gelatine  at  22°  C.  The  differences  between  the 
staphylococci  in  question  brought  out  by  these  two  media  were 
shiurp  and  uniform,  being  in  respect  of  acid-production  and  clot  in 
litmus-milky  and  in  the  case  of  gelatine,  liquef  action.    But  though 
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pp.  B^o.  r>.  of  some  distinguishing?  value,  the  differences  between  the  staph ylo- 
iport  ou  cocci  brought  out  by  these  two  media  alone  were  found  to  be  quite 
Krtwj^Test    insufficient  for  the  object  in  view  in  the  present  instance. 

jrticles  shed 

IT  S*^^*°  As  further  and  independent  evidence  of  this  insufficiency  may 
tgJ«dinAir;  be  cited  the  fact  that  Welch,  to  whom  the  credit  belongs  of  having 
been  the  first  to  point  out  that  a  particular  staphylococcus  which 
he  named  "  Staphylococcus  epidermidis  albus"  is  habitually  present 
on  the  skin,  was  nevertheless  unable  to  absolutely  differentiate 
this  staphylococcus  of  the  normal  skin  from  Staphylococcus 
pyogenes  albus.  The  only  points  of  difference  which  he  succeeded 
in  detecting  between  the  two  Btaphylococci  in  question  were  that 
the  skin  staphylococcus  clotted  milk  and  liquefied  gelatine  rather 
more  slowly  than  Staphylococcus  pyogenes  albus,  and  that  it 
was  also  possessed  of  relatively  feeble  pathogenic  capacity.  From 
the  latter  circumstance  Welch  remarked  that  the  designation 
**  pyogenes  *'  did  not  seem  appropriate  for  this  skin  coccus,  but  he 
added  that  he  was  not  inclined  to  insist  too  much  upon  this  point 
"  as  very  probably  this  coccus  which  has  hitherto  been  unquestion- 
ably identified  by  Bossowski  and  others  with  the  ordinary  Staphylo- 
coccus pyogenes  albus  of  Rosenbach  is  an  attenuated  or  modified 
form  of  the  latter  organism,  although,  as  already  mentioned,  it 
presents  some  points  of  difference  from  the  classical  description 
of  the  white  pyogenic  coccus"  (American  Journal  of  Medical 
Sciences,  Boston,  1891,  p.  458). 

Before  progress  could  be  made,  therefore,  it  was  necessary  to 
discover  some  further  characters  by  which  staphylococci  in  general, 
and  staphylococci  albi  in  particular,  could  be  differentiated  and 
identified.  Accordingly  a  number  of  staphylococci  were  isolated 
from  different  sources  and  compared  in  respect  of  their  action  on 
a  variety  of  substances.  It  is  unnecessary  here  to  give  details  of 
this  portion  of  the  inquiry  as  it  has  already  been  fully  described 
in  my  last  report.  Suffice  it  to  say  that  as  a  result  of  the  investi- 
gation referred  to  seven  further  tests  became  applicable  for  the 
purpose  of  differentiating  staphylococci.  Altogether  nine  tests, 
therefore,  were  now  available  for  this  object.  These  nine  tests 
were  as  follows  : — 

1.  The    question    of    the    positive   liquefaction    of    gelatine 

(1!2  per  cent.)  during  a  week  at  22°  (\ 

2.  The  clotting  of  litmus-milk  in  the  same  time  at  37''  C. 

3.  The  peptonisation  of  the  milk  in  the  same  time. 

4.  The  reduction  of  nitrate  to  nitrite.     This  test  is  applied  by 

cultivating  the  staphylococcus  in  broth  containing 
0*5  per  cent,  of  nitrate  of  potassium,  and  by  testing  for 
nitrite  after  three  days'  incubation  at  37°  C. 

5.  The  production  of  a  change  in  the  colour  of  neutral  red 

broth  in  the  course  of  two  days  anaerobically  at  37°  C. 

6.  The  production  during  a  week  anaerobically  at  37°  C.  of 

an  acid  reaction  in  slightly  alkaline  lemco  litmus  broth 
containing  1  per  cent,  of  maltose. 
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7.  Similar  conditions,  but  with  lactose.  ACT,B,Na  i 

8.  Similar  conditions,  but  with  glycerine.  bSmSt^ 

9.  Similar  conditions,  but  with  mannite.  ?"^?l?*ftS 

may  be 
The  fcHinala  for  the  lemco  medium  used  in  the  last  four  tests  ft^tSj*^!"^ 
is  as  follows  :—  oy  i/r.  uomo 

I-emc-Oy  1  per  cent. 

Peptone,  1  per  cent. 

Sodium  bicarbonate,  0*1  per  cent. 

Carbohydrate,  or  polyatomic  alcohol,  1  per  cent, 

and  10  cc.  per  cent,  of  a  10  per  cent,  watery  solution  of  ordinary* 
solid  litmus. 

The  above  medium  was  devised  by  Dr.  A.  C.  Houston.  Pre- 
viously I  had  been  using  ordinary  broth  freed  from  sugar  by 
cultivating  B.  Coli  therein  for  three  days  at  37^0.  The  lemco- 
broth  has  the  advantage  over  the  beef-broth,  that  it  is  cheaper 
and  much  more  speedily  and  conveniently  prepared,  and,  in 
addition,  that  its  composition  is  constant  when  always  made- 
according  to  the  above  formula. 

Ehviiig  thus  acquired  a  total  of  nine  tests  of  approved  value 
for  the  purpose  of  differentiating  staphylococci,  50  micrococci  of 
this  type  were  isolated  from  various  sources  and  submitted  to  the 
tests,  with  the  result  that  they  were  distinguished  into  28  different 
kinds.  Porty-one  of  these  staphylococci  belonged  to  the  albus 
class ;  they  werd  differentiated  into  23  kinds.  Particulars  of  the 
sources  and  reactions  of  all  the  aforesaid  staphylococci  were 
included  m  my  last  report. 

During  the  past  year  the  main  enquiry  has  been  continued,  and 
in  the  first  place  a  large  number  of  staphylococci,  isolated  by 
means  of  cultures,  both  aerobic  and  anaerobic,  from  the  skins  of 
normal  persona,  have  been  examined  by  the  nine  differential 
tests  and  classified.  In  this  way,  staphylococci  present  in  cultures 
made  from  the  skin  of  the  hand,  of  the  cheek,  of  the  scalp  and 
of  the  forearm  have  been  investigated  in  the  case  of  a  variety  of 
individuals  of  different  age,  sex,  and  degree.  In  all  cases 
observation  hfis  been  directed  towards  ascertaining  the  different 
kinds  of  staphylococci  present,  and,  by  observing  the  number  of 
cases  in  which  each  kind  was  found,  it  has  been  possible  to 
decide  the  question  as  to  whether  any  particular  kind  or  kinds  of 
staphylococci  are  by  reason  of  their  habitual  occurrence  there- 
upon characteristic  of  the  presence  of  particles  of  skin  and  of 
scurf. 

Investigation  was  then  made  of  the  kinds  of  staphylococci 
occuiring  in  air.  First  staphylococci  were  obtained  from  open 
air  on  occasions  when  no  persons  were  in  the  immediate  neigh- 
bourhood— that  is  to  say,  staphylococci  were  examined  from  air 
free,  so  far  as  could  be  managed,  from  particulate  contamination 
derived  from  the  human  subject.  In  the  second  place,  staphylo- 
cocci were  obtained  from  air  indoors  in  rooms  where  persons 
91909  2  B 
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pp.  BjTo.  Ik  -were  gathered  together — that  is  to  say,  staphylococci  were  exami- 
iporioD  ned  from  air  possibly,  or  even  probably,  contaminated  by  particles 
^^^^'^^    derived  from  the  surface  of  the  bodies  of  those  present. 

)m^e  Skin  j^  ^j^jg  ^^y  evidence  has  been  obtained  as  to  the  feasibility  of 
taotcgioAir;  the  proposed  bacterial  test  for  the  detection  in  air  of  particles 
Ti*  /^>.^^»    Q^ed  from  the  human  integument. 

Finally,  a  series  of  staphylococci  isolated  from  various  disease- 
processes  have  been  submitted  to  the  nine  differential  tests,  and 
their  behaviour  with  regard  to  these  determined. 

Pbooedtjbb. 

1.  Examination  of  the  Hand  ayid  Cheek. 

A  sterile  swab  was  slightly  moistened  with  sterile  salt  aohition,.- 
and  gently  rubbed  over  about  one  square  inch  of  the  snrface  of 
the  skin.    The  swab  was  next  lightly  rr.bbed  over  the  surfiice  of 
two  agar  plates  in  succession,  and  then  dipped  into  a  broth  tube. . 
Both  agar  and  broth  cultures  were  incubated  at  37°  C,  the  former  : 
aerobically,  and  the  latter  anaerobically.    After  48  hours,  colonies  : 
of  the  various  types  of  staphylococci  present  were  subcnltured 
from  the  agar  plates,  and  from  the  anaerobic  broths  agar  plMe 
cultures  were  made,  and  the  various  staphylococci  that  might  be 
present  in  the  broth  in  this  way  isolated  in  pure  culture. 

2.  Scalp  and  Forearm. 

Epidermal  scales,  removed  in  each  case  by  scraping  with  a 
sterile  knife,  were  distributed  in  a  tube  of  sterile  salt  solution. 
From  the  latter,  agar  and  broth  cultures  were  made  as  before. 
In  a  proportion  of  the  scurf  examinations  an  additional  broth 
culture  was  made  and  incubated  aerobically. 

3.  Air. 

Agar  plates  were  exposed  for  a  definite  period  and  then  incu- 
bated at  37"^  C.  lu  cases  where  broth  plates  were  used,  the  broth 
was  exposed  in  small  fiat  aluminium  dishes  about  3^  inches  in 
diameter,  and  fitted  with  lip  and  short  handle.  Before  use  these 
dishes  were  wrapped  in  paper,  placed  in  a  metal  box,  and  the 
whole  then  thoroughly  sterilized  in  the  hot-air  steriliser.  Further 
details  with  regard  to  the  form  of  apparatus  used  in  these 
experiments  are  afforded  in  the  accompanying  illustrations. 

Results. 

As  staphylococci  were  by  tar  the  most  abundant  and  constant 
micro-organisms  met  with  in  cultures  from  the  skin,  attention 
has  been  confined  to  them.  On  a  few  occasions  rapidly  growing 
bacilli  of  the  mesentoricus  type  developed  on  the  agar  plates,  and 
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Fio.  I. 

Fonn  of  metal  diah  f onnd  moet  oonyenient  tor  the  purpose  of  exposing  broth 
totheair.  ^ 


Fio.  2. 
Metal  box  for  carrjiner  materials  for  making  broth  plates.    In  the  npper 
partition  are  the  metal  diahes  which  are  wrapped  in  paper  before  sterilisation. 


Fig.  3. 
Metal  box  with  sliding  removable  partitions  nsed  when  examining  the  action 
of  micro-organisms  on  wions  sugars,  &o.  This  form  of  apparatus,  whioh  fits 
easily  into  Uie  incubator,  has  been  fonnd  indispensable  when  subjecting  a  large 
number  of  micro-organisms  to  the  tests.  By  using  a  glass  pencil  in  place  of 
an  adhesiTe  label  and  by  placing  all  Bubcultiurea  ot  \^  fttini<&m\vx^^'t^BKfi&as{SL  Vgl 
oaejmrtitian  much  time  is  sayed. 
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AFP.B^o.6.  also  in  a  few  cases  bacilli  of  the  diphtheroid  type,  but  as  both 
Beporton  these  micro-organisms  were  rare,  they  were  discarded.  The  one 
5^2^  ^•^  striking  and  uniform  feature  of  the  cultures  throughout  has  been 
Pftrtiotot  8h«d  the  large  number  of  colonies  of  staphylococci  that  developed,  and 
^^m^skin  ^^  them  alone  therefore  attention  has  been  concentrated. 
OstootediaAiri 

br  Dr.  Gordon.  j^.  jg  ^^  ^^^j  ^j^^^  jj^  ^j^^  majority  of  cases  staphylococci 
were  comparatively  far  more  numerous  in  cultures  made  from 
the  cheek  than  in  cultures  made  from  the  hand  ;  no  doubt  because 
as  a  rule  the  hands  are  more  frequently  washed. 


1.  Oram's   Stain. 

In  the  course  of  the  present  enquiry  the  characters  of  between 
300  and  400  staphylococci  have  been  investigated.  All  of 
these  staphylococci  were  tested  with  Oram^s  stain,  wid  in 
every  case  the  result  was  positive ;  that  is  to  say,  the  stidn  was 
retained  by  the  coccus.  It  should  be  mentioned  that  seven  of 
the  staphylococci  when  first  examined  with  Gramas  stain  gave 
what  was  thought  at  the  time  to  be  a  negative  result,  i.a.,  the 
coccus  was  destained ;  but  in  all  these  cases  a  second  triri  proved 
that  with  greater  care  and  a  younger  culture  these  seven  rtaphy- 
lococci  were  one  and  all  really  positive  to  Gram.  I  mention  this 
point,  because  it  illustrates  the  facility  with  which,  without  due 
care,  mistakes  may  in  some  cases  be  made  with  this  exceedingly 
valuable  staining  test.  Considerable  recent  experience  of  Gram  in 
which  the  stain  was  applied  to  over  100  cultures  of  truly  Gram- 
negative  cocci,  comprising  six  different  kinds,  has  convinced  me  of 
the  fundamental  value  of  this  test  for  distinguishing  at  once  and 
effectively  Gram-negative  cocci  from  the  fer  commoner  cocci 
that  give  a  positive  reaction  to  Gram.  But  to  be  of  differential 
value,  this  staining  test  must  always  be  applied  in  the  same  way; 
and  if  the  result  is  at  all  doubtful,  controls  should  be  instituted 
with  view  to  eDsuring  that  the  method  is  being  properly  applied, 
and  then  the  test  should  be  repeated.  My  experience  up  to  the 
present  is  that  in  cases  where  the  first  examination  of  a  coccus 
with  Gram  gives  a  result  that  is  doubtful,  further  testing  with 
controls  shows  the  coccus  to  be  positive  ;  whereas  in  the  case  of 
truly  Gram-negative  cocci,  there  is  no  doubt  whatever  from  the 
first  of  their  failure  to  hold  the  stain. 


2.  Morphology  when  cultivated  in  broth  for  48  hours 
at  37°  a 

Micrococci  are  generally  classed  under  one  of  three  heads, 
the  criterion  being  the  direction  in  space  in  which  they  divide. 
Thus  cocci  that  divide  solely  in  one  direction,  and  for  that  reason 
often  form  chains,  are  termed  streptococci ;  cocci  that  divide  in 
two  directions  are  termed  staphylococci;  and  cocci  that  form 
cubes  by  dividing  in  three  planes  each  at  right  angles  to  the  other 
are  termed  sarcinas.  A  way  of  roughly  describing  the  staphylo- 
coccus group  is  to  say  that  it  includes  all  those  micrococci  that 
are  neither  streptococci  nor  sarcin». 
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Broth  is  an  excellent  medium  in  which  to  examine  this  matter  afp.  jMio.  & 
of  the  "  bearing  "  of  the  growth  of  a  coccns,  and  accordingly  in  ^JJJriSr^ 
the  present  enquiry,  as  throughout  my  former  investigations  of  \jKw^^"^ 
micrococci,  all  micro-organisms  investigated  have  in  the  first  place  JjJJJ^SgJ 
been  submitted  to  microscopical  examination  when  growing  in  maybe 
this  medium.  S?S?qM 

In  my  former  investigations,  In  v/hich  streptococci  were  under 
observation,  there  was  seldom  so  far  as  I  can  recall  much  difficulty 
in  relegating  any  of  the  large  numbers  of  cocci  examined  to  the 
streptococcus  group  immediately  a  cover  glass  preparation  of  its 
growth  in  broth  was  placed  under  the  microscope,  the  term 
streptococcus  being  an  exceptionally  apt  one  for  the  chain  cocci 
then  dealt  with.  In  the  present  investigation,  however,  in  which 
another  class  of  coccus  altogether  has  been  under  examination,  a 
difiKculty  arose  at  the  outset  because  it  was  found  that,  as  regards 
microscopical  appearance  of  the  growth  in  broth,  the  best  known 
and  therefore  in  one  sense  the  most  "  typical "  staphylococci,  viz., 
the  pyogenetic  staphylocci  aureus  and  albus,  do  not  form  nearly 
such  good  groups  in  broth  as  do  some  other  staphylococci  which 
occur  in  nature.  As  a  matter  of  fact  all  the  pyogenetic  st^phylo- 
cocci  of  which  up  to  the  present  time  I  have  been  able  to  obtain 
cultures  have  without  exception  rendered  broth  uniformly 
turbid;  and  microscopically,  so  far  from  being  gathered  into 
clumps,  these  cocci  have  been  found  to  be  dispersed  aniformly 
throughout  the  medium  occurring  chiefly  as  diplococci  and  single 
cocci.  On  the  other  hand,  in  the  course  of  the  present  invostiga* 
tion  numerous  examples  have  been  met  with  of  cocci  that  leave 
broth  almost  if  not  quite  clear,  and  grow  therein  chiefly  or  even 
entirely  in  groups.  To  the  latter  class  of  coccus  the  term  staphylo* 
coccus  (Sra^vXi;,  a  bunch  of  grapes)  is  far  more  suitable  than 
to  the  former. 

In  order  to  mark  this  difference  between  the  appearance  of  the 
growth  of  the  two  classes  of  staphylococcus  in  broth  I  have 
provisionally  labelled  cocci  that  belonged  to  the  former  type,  i.e.y 
that  rendered  broth  turbid  and  were  found  microscopically  to  be 
dispersed  throughout  that  medium,  type  A. ;  while  staphylococci 
that  left  the  broth  relatively  or  even  absolutely  clear  and  grew 
therein  in  groups  I  have  labelled  type  B.  In  the  tables  therefore 
giving  the  characters  of  the  various  staphylococci  met  with  in 
the  present  enquiry  the  letter  A.  or  B.  in  the  column  devoted  to 
the  growth  in  broth  signifies  to  which  of  these  two  types  a  given 
coccus  belonged. 

It  should  also  be  mentioned  that  staphylococci  belonging  to 
type  A.  and  making  broth  uniformly  turbid,  were  in  many  cases 
observed  to  be  much  smaller  than  staphylococci  belonging  to 
typeB. 

In  some  cases,  notably  in  that  of  a  staphylococcus  found  to  be 
partioularly  abundant  in  scurf  the  broth  was  apt  to  be 
rendered  somewhat  turbid,  but  microscopically,  though  a  certain 
proportion  of  single  or  diplococci  were  dispersed  through  the 
medium,  a  large  number  of  the   cocci  were  also  grouped  in 
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A^p:ft,KoH>    btinches.    The  two  letters  A.-B,  have  .been ''  employed   in  the 
Beport  on         broth  column  to  signif  y  that  a  coccus  belonged  to  this  intermediate 

wlvereby  CiaSB. 

Particles  ihed 

trom^eBkin       Whilst  dealing  with  the  matter  of  morphology  in  broth  it  is 

^eofeedinAir;  Well  to  mention  another  point.  On  several  occasions  I  have  met 
bf  Dr.  Gordon,  ^ith  cocci  that  belonged  to  type  B,,  but  showed  a  marked  tendency 
to  form  tetrads.  So  marked  may  this  tendency  be  in  some  cases 
as  to  raise  a  doubt  whether  the  coccus  is  not  really  a  sarcina 
I  have,  however,  throughout,  limited  the  term  sarcina  to  those 
cube-forming  cocci  in  the  growth  of  which  division  in  the  third 
plane  was  so  obvious  that  there  could  be  no  doubt  about  it 
A  further  distinguishing  feature  of  the  sarcinse  met  with  in  the . 
present  enquiry  was  that  not  one  of  them  produced  an  acid 
reaction  in  the  case  either  of  the  two  sugars  or  of  the  two 
polyatomic  alcohols  against  which  all  the  cocci  have  been  tested. 
This  negative  feature  of  sarcinse  would  seem  to  distinguish  them 
in  a  marked  degree  from  most  of  the  staphylococci  and  streptococcL 
It  remains,  however,  to  be  seen  if  all  sarcinsB.  behavo  in  the  same 
manner  as  those  specimens  at  present  tested. 

3.  Colour  of  the  growth  on  agar. 

This  matter  was  observed  during  cultivation  of  the  coccus  on 
agar  for  a  week  sBrobically  at  37°  C. 


4.  Behaviour  of  the  staphylococci  in  the  nine  differential 

tests. 

All  the  cocci  met  with  in  the  present  enquiry  have  been 
submitted  to  these  nine  tests,  and  tabulated  according  to  the  result. 
Particulars  of  the  nine  tests  and  of  the  method  of  applying  each 
of  them  have  been  already  given. 

In  the  tables  showing  the  response  yielded  by  staphylococci  to 
these  tests  it  will  be  observed  that  one  of  the  tests,  viz.,  the 
question  of  the  peptonisation  of  milk,  has  not  a  column  devoted 
to  it  in  the  present  series.  The  reason  of  this  omission  is 
because  the  staphylococci  examined  in  the  present  enquiry 
almost  all  failed  to  produce  definite  peptonisation  of  the  milk.  In 
the  few  cases  in  which  such  peptonisation  was  observed,  therefore, 
that  fact  is  indicated  by  the  letter  P.  in  the  column  devoted  to 
the  question  of  the  clotting  of  milk. 
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PART  I. 

Staphylococci  op  the  Skin. 
1.  Staphylococci  of  the  Hand. 

/A).  Number  of  cases  examined. 

Cultures  were  made  from  the  hands  of  20  different 
persons,  17  samples  of  epidermis  being  examined  by  agar 
plates,  and  15  by  anaerobic  broth  cnltures. 

(B).  Kinds  of  Staphylococci  differentiated. 

Altogether  57  cocci  were  obtained  in  this  way  from  the 
skin  of  the  hand  and  submitted  to  the  differential  tests, 
with  the  result  that  23  kinds  were  distinguished.  The 
characters  of  all  these  cocci  are  seen  in  the  following  table. 


BepQrIon 

BaetoriAllV 

wherebr 

fr«mtlio8k 
maybe 
dBlMledlB4 
bjDr.Qoid 


Characters  oj  Staphylococci  obtained  from  the  Band. 


No. 

BrotJi, 

;   Aw. 

1 

^11 

a 

1 

1 

^1 

t 

£ 

1 
1 

1 
J 

3 

1 

romttve 
Charts  tere. 

Budnft 

Whita 

- 

- 

- 

*" 

- 

- 

- 

0 

Do. 

D«. 

- 

+ 

- 

- 

- 

- 

- 

-  I 

1 

TypeB. 

Do^ 

^. 

^ 

_ 

^ 

'- 

+ 

- 

. 

totmdA. 

DOL 

Do. 

' 

- 

- 

- 

- 

+ 

+ 

- 

2 

s 

Type  A. 

ToKow 

* 

- 

- 

- 

+ 

+ 

- 

- 

- 

A. 

White 

1 

1 

- 

+ 

- 

- 

+ 

+ 

- 

1- 

■    ■    . 

B 

Do. 

- 

- 

+ 

■^ 

-J- 

' 

- 

r     ^ 

K 

Da 

* 

* 

- 

- 

- 

- 

+ 

4 

+ 

- 

A. 

Do. 

- 

- 

^ 

- 

+ 

1^- 

-i- 

4 

H 

10 

!         B. 

Do. 

- 

- 

- 

+ 

+ 

+ 

+ 

- 

* 

u 

A, 

TeUoTT 

- 

+ 

- 

+ 

+ 

1  + 

- 

^                          * 

12 

B, 

White 

- 

+ 

- 

" 

4 

+ 

- 

+ 

13 

JL 

Do. 

- 

- 

- 

*■ 

^' 

+ 

t^ 

-J^ 

li 

JL 

Yalbw 

- 

+ 

+ 

- 

4- 

+ 

+ 

- 

\ 

16 

A, 

White 

+ 1 

+ 

+ 

+ 

+ 

- 

- 

'^                         5                *. 

18 

A. 

Ita 

- 

+ 

' 

- 

K 

f 

■f 

+ 

J 

,  17 

A. 

Da 

_ 

_ 

_ 

+ 

+ 

+ 

■I- 

t  ■ 

tetf&di. 

. 
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AFP.B^o.  5,  Characters  of  Staphylococci  obtained  from  the  JIanrf— cont. 


Bepoiton 
Bacterial  Ttat 
whereby 
Particles  shed 
from  the  Skin 
maybe 

detected  in  Air; 
by  Dr.  Oordon. 


Ko. 

Broth* 

Agar. 

1 

1° 

Hi 

1! 

t 

1 

1 J 

S  1 

1 

Oharactera. 

IS 

A. 
A, 

Whlt«< 
Do, 

+ 

+ 

+ 

+  1 
+ 

+ 

1. 

+ 

+ 
+ 

^ 

B 

SO 

SI 
33 

A. 
A. 
A. 

Do, 

TelloT 
Do, 

IG 

H 

+ 
+ 

+ 

+ 

+ 
+ 

+        + 

+        + 

+ 
+ 

+ 

+ ' 

■(■ 

n 

A. 

White 

+ 

+ 

+ 

+ 

1 

+ 

+  ■ 

B 

(C).  Kinds  of  staphylococci  most  frequently  found. 

It  is  seen  from  the  above  table  that  the  staphylocoooi 
met  with  most  frequently  in  cultures  from  the  hand  were 
as  follows  : —         • 


rteqtjftncy. 

Broth, 

Agar, 

mcbL 

Ko.  of 
cane*  from 

which 
obtalQod. 

i 

i 

t 

S5 

1 

1 

] 

4 

s 

] 

1 

a 

3 

A, 

B. 

A. 

PVhlte 
Do. 

Do. 

I&                H 

7                 A 

1 

:.              4 

+  1  +     +     +     + 
-      -      -      "     + 

.  '  .  +     +     +  1  + 

+  ' 
+ 

_ 

No.  1 .  The  first  of  these  three  staphylococci  was  obtained  far 
more  frequently  than  any  of  the  others,  having  been  cultivated  from 
14  of  the  20  hands  examined.  The  staphylococcus  in  question 
belonged  to  type  A.  as  regards  growth  in  broth,  formed  a  thick 
white  growth  on  agar,  and  gave  a  positive  response  to  seven  of 
the  tests. 

As  regards  the  media  by  means  of  which  it  was  isolated  from 
the  skin  of  the  hand,  it  is  noteworthy  that  of  the  17  cases 
examined  by  agar  plates,  only  four  yielded  this  staphylococcus, 
whereas  of  the  15  cases  examined  by  anaerobic  broth  cultures  no 
less  than  10  gave  a  positive  result  with  regard  to  it. 

No.  2.  The  micro-organism  second  in  point  of  frequency  was 
much  rarer  than  the  preceding  coccus,  having  been  obtained  from 
only  four  of  the  20  cases.  The  present  coccus  belonged  to  type 
B.  in  broth  and  showed  a  marked  tendency  to  form  tetrads ; 
indeed,  for  this  reason,  I  have  sometimes  suspected  the  cocoas 
to  be  a  saroina,  but  up  to  date  1  have  not  been  able  to  detect 
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divimon  in  the  third  plane.  This  coccqb  gave  a  much  slower 
growth  on  agar  than  the  first,  and  when  examined  by  the 
differential  tests  gave  a  positive  response  to  two  of  them  only  viz., 
maltose  and  lactcNse. 

In  all  the  cases  in  which  this  coccns  was  found  it  appeared  on 
the  agar  plate.  It  was  never  found  in  the  ana^^robic  broth 
cultures. 
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No.  3.  This  staphylococcus,  equal  to  No.  2  in  frequency,  was 
identical  in  all  respects  but  one  with  staphylococcus  No.  1. 
The  only  difference  between  them  was  that  staphylococcus  No.  3 
&iled  to  clot  milk. 


2.  Staphylococci  of  the  Cheek. 

(A).  Number  of  cases  examined. 

Cultures  were  made  from  the  skin  of  the  cheek  in  the 
case  of  20  different  individuals.  In  all  instances  agar 
plates  were  made,  and  in  15  of  the  20  samples  cultures  were 
made  in  anaerobic  broth  as  well. 

(B).  Kinds  of  staphylococci  differentiated. 

The  97  staphylococci  isolated  from  the  cheek  were 
submitted  to  the  several  tests  and  thereby  differentiated 
into  31  kinds.  The  characters  of  these  cocci  are  seen  in 
the  following  table. 

Chamctera  of  Staphylococci  obtained  from  the  Cheek. 
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A»p:B,yo;B.         Churacti^s  of  Staphylococci  obtained  from  the  0A«*— ooni. 
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Note.—V  in  the  milk  column  Bipnifles  peptoniflation  of  the  milk. 

(C).  Kinds  of  staphylococci  found  most  frequently. 

The  three  kinds  of  staphylococci  met  with  most  fre- 
quently in  cultures  from  the  cheek  were  as  follows  :— 
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No.  1    This  staphylococcus  was  obtained  far  more  often  than    App.B,yo. 
any  of  the  others,  having  been  cultivated  from  17  of  the  20  cases  |^|^£^^ 

examined.  whereby 

Pfertidlettlii 

fnpntbttSk 

The  characters  of  this  staphylococcus  are  seen  to  be  identical  ^JJjJSi^.j 

with  those  of  the  staphylococcus  found  present  most  frequently  byOr.Goid 

in  cultures  from  the  hand. 

As  regards  media  by  means  of  which  it  was  isolated  from  the 
skin  of  the  cheek,  it  may  be  said  that  this  staphylococcus  was 
found  present  in  the  agar  plate  in  11  of  the  20  cases  examined  by 
this  medium,  and  that  it  was  also  isolated  from  11  of  the  15 
anaerobic  broth  cultures.  In  three  of  the  latter  cases  it  was 
absent  on  the  agar  plate,  but  present  in  the  broth. 

No.  2.  This  coccus  was  much  less  frequent  than  the  first, 
having  been  obtained  from  eight  of  the  20  cases. 

The  characters  of  this  coccus  are  identical  with  those  of  the 
coccus  found  to  be  second  in  frequency  on  the  hand. 

As  in  the  case  of  the  hand,  all  the  present  examples  of  this 
coccus  were  obtained  by  agar  plate. 

No.  3.  The  coccus,  third  in  point  of  frequency,  was  obtained 
from  five!  of  the  20  cases. 

Its  characters  are  identical  with  those  of  the  coccus  third  in 
frequency  on  the  hand. 


3.  Staphylococci  of  the  Scalp. 


(A).  Number  of  cases  examined. 

.__ Particles  of  scurf  were  examined  from  20  individuals. 

In  all  cases  surface  agar  plate-cultures  were  made.  In 
addition  11  of  the  samples  were  examined  by  anaerobic 
broth,  and  14  by  aerobic  broth, 

(B).  Types  of  staphylococci  differentiated. 

One  hundred  and  sixteen  st^pylococci  isolated  from  the 
.       cultures  were  differentiated  into  28  kinds.    The  characters 
of  all  these  misro-organisms  are  seen  in  the  following 
table: — 
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(C).  fands  of  staphylococci  most  frequently  found. 
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It  appears,  therefore,  that  two  kinds  of  staphylococci  were 
obtained  with  equal  frequency  from  the  scalp ;  each  of  them 
having  been  isolated  from  12  of  the  PO  cases  examined. 

No.  la.  This  staphylococcus  was  isolated  from  the  agar  plate 
in  10  out  of  20  cases  examined  by  this  medium,  and  in  some 
of  these  positive  plates  it  was  the  micro  organism  present  most 
abundantly  of  all  on  the  plate.  It  was  isolated  from  one  out  of 
the  11  anaerobic  broth  cultures,  and  from  three  out  of  the  14 
aerobic  broth  cultures. 

As  regards  its  growth  in  broth,  the  coccus  was  intermediate 
between  types  A.  and  B. — the  broth  being  rendered  tur1)id  while 
n  icroscopically  the  tendency  to  form  groups  was  marked. 

In  the  differential  tests  this  staphylococcus  gave  only  two  positive 
reactions,  viz.,  in  the  nitrite  and  mannite  tests.  The  negative 
reaction  of  this  coccus  in  maltose  is  particularly  distinctive. 

No.  lb.  Equally  frequent  with  the  preceding  coccus  iu  regard 
to  the  proportion  of  cases  from  which  it  was  recovereil,  this 
staphylococcus  is,  as  is  seen  from  its  reactions,  identical  with 
the  staphylococcas  recovered  most  frequently  from  the  skin  of  the 
hand  and  cheek.  It  was  recovered  from  the  agar  plate  iu  three 
of  the  20  cases  examined  by  that  method;  in  four  out  of  11 
cases  examined  by  anaerobic  broth,  and  in  10  out  of  14  examined 
by  aerobic  broth. 

No  3.  The  staphylococcus  third  in  frequency  was  almost  as 
common  as  the  preceding  two.  It  was  found  to  be  identical  with 
No.  la  of  this  series  in  all  respects,  save  that  it  ftUed  to 
produce  a  positive  reaction  in  ^mannite.  In  all  cases  from  which 
it  was  isolated  this  coccus  was  recovered  from  the  agar  plate. 

No.  4.  The  staphylococcus  fourth  in  frequency  wjis  identical 
with  staphylococcus  No.  lb  in  all  respects,  save  that  it  failed 
to  clot  milk.  It  was  isolated  three  times  from  the  agar  plates, 
four  times  from  the  an^robio  broth,  and  three  times  from  the 
aerobic  broth. 
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4.  Stapk^floeoeei  of  the  Forearm. 

In  order  to  ascertain  the  nature  of  the  micro-org»n!mn«  preaent 
on  the  akin  of  an  anexpoeed  part  of  the  bod  j,  flakes  of  epidermis 
were  scraped  of^  the  forearms  of  six  individuals  and  cnttnrsB^ 
made  therefrom  both  on  surface  agar  plates   and  in  anaerobic 
broth. 

In  all  cases  the  micro-organisms  that  developed  in  greatest - 
number  were  staphylococci,  of  which  altogether  seven  different 
kinds  were  obtained.    Their  characters  are  seen  in  the  following  . 
table:— 


Characters  of  Staphylococci  from  the  Forearm. 
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The  staphylococcaB  obtained  most  frequently  from  the  skin  of 
the  forearm,  therefore,  was  identical  with  the  staphylococcus 
obtained  more  frequently  than  any  other  fiom  the  skin  of  the 
other  parts  of  the  body  previously  examined.  In  the  present  case 
this  staphylococcus  was  found  in  two  out  of  the  six  agar  plates, 
but  in  all  of  the  six  anaerobic  broth  cultures. 


Summary. 


The  micro-organisms  that  occnr  most  frequently  on  the  normal 
skin,  whether  of  the  hand,  of  the  cheek,  of  the  scalp,  or  of  the 
forearm,  are  staphylococci  of  the  albus  class.  By  means  of  the 
differential  tests  described  in  my  last  report,  these  staphylococci 
have  been  recognised  as  comprising  a  large  number  of  distinguish- 
able kinds.  It  has  been  found,  however,  that  the  staphylococcus ' 
that  occurs  most  frequently  on  the  skin  of  the  hand,  forearm, 
and  cheek,  has  in  each  instance  identical  characters.  The  staphylo* 
coccus  in  question  gives  a  positive  response  to  seven  of  the  nine 
differential  tests,  the  two  negative  reactions  being  in  regard  to 
the  acidification  of  mannite  and  the  peptonisation  of  milk. 
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The  flora  of  the  scalp  appears  to  differ  somewhat  from  that  of 
other  parts  of  the  skin  of  which  examination  has  teen  made,  in 
that  oaltnres  made  from  scarf  yielded  two  different  kinds  cf 
staphylococci  which  greatly  exceeded  others  in  frequency.  One 
of  these  staphylococci  possessed  characters  identical  with  those  of 
the  staphylococcns  found  most  frequently  on  the  skin  of  the  hand, 
forearmy  and  cheek.  The  other  staphylococcus,  however,  was  ot 
quite  a  different  order;  for  instesui  of  two  negative  reactions 
only  in  the  nine  tests,  this  staphylococcus  of  scurf  only  reacted 
positively  to  two.  The  positive  reactions  in  question  were- 
effected  by  the  coccus  in  the  nitrite  and  mannite  tests.  It  should 
be  mentioned  that  negative  reaction  in  maltose  is  particularly 
distinctive  of  this  coccus. 
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Staphylococci  that  may  be  regarded  as  varieties  of  each  of  the 
two  preceding  micro-organisms  were  also  found.  Staphylococcus 
No.  3  in  the  table  next  below  was  identical  with  staphylococcus 
No.  1  of  the  general  series  in  all  respects  save  the  clotting  of 
milk  ;  and  staphylococcus  No.  4  was  identical  with  the  second 
staphylococcus  of  the  table  in  everything  except  that  it  failed  to 
produce  au  acid  reactioil  in  mannite. 

A  coccus  that  gave  positive  reactions  in  maltose  and  lactose 
alone  was  second  in  frequency  in  cultures  from  the  cheek  and 
hand.  The  characters  of  this  and  the  preceding  staphylococci  are 
summarised  in  the  following  table  : — 
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Staphylococci  recovered  moat  often  from  the  Skin, 


ChaTaclera. 

Freqaeucr* 

1 

1 

o 

■yp 
1 

5 

% 

t 

J 

i 

t 

1 

1 
1 

1 

1 

1 

Hand. 

Face- 

Rfflilp. 

Fpra-  ; 
arm. 

i 

s 

i 

1 

1 

1 

i 
a 

S3 

1 

1 

1 

I 

a 
s 

4 

A. 
A,-B. 

A. 

A.-a 

White 

Do. 

Do, 
Do, 

001 

+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 

+■ 

+ 

+ 

+ 

+ 

1 

+ 
1 

a 

20 

30 
30 

14 

0 

4 
0 
4 

an 

20 
30 

17 

E 
0 

30 

20 

£0 
30 

n 

13 

U 

0 

0 

e 

ft 
& 

6 

f 
0 

0 
0 

Moat    ehantcter- 
isUc  o(   oil    of 
iikln. 

I'artieularly 
charActarffltlij  ol 
aourL 

Variety  ot  Ko,  I, 

Variety  of  No.  a 

Secaad     in     fr©- 
(luijiicy  on  hand 
ftud  cheek 

4ak 

VIUwHigiL  a  Mmiaiji   a^  mM^kyioeotei  oeonr  an.  &•  ikuiy  one 

in.  putimiiir*  haTin^  unifamL  and  ^flfinite  char- 

of  sock  rfc  ottnne  a»  to   poonit  of  Hm    ready 

mmt  vxher  rstafikyioeoeci^  oeeun  tfaaceoD.  fiu*  more 

dan  ju;-  vidBT.    Thifr  imaro-aiganiBa  frcquente  the 

oiE  dia  bamL  oiisBk^  aeaip^  aoiid  fiuteiJiL  witk  Bach 

it  3Bt7  bo  cooBdered  OEfaaaustexiatic  thereof  in 

:faii  :flnitt  war  due  B.  coil  i»  Qhonctorigtie  of  &o  faoge 

t  QKoviaoif  dio  month* 


Atf  ditto  is  TBonnn  :o  botievo  das  dii&  atiqafayioeooono  is  i 
iviik  ifaft  si^krioieiwenft  joaorrod  by  Wekdi  to  aemir  faafaitenllj 
on.  dm  dkin*  jod  sir  das  rooaon  namfli^  \jv  him  dta^^h.yiacQOCtti 
tfgktwmitfig  jihQ&  diia  samo  will  hnvafier  bo  Eo&unjad  for  it. 
Eha  I  lionid  inaac  dus  it  :3iionid  bo  deariy  unriominod  whit 
kind  of  isa^yiuejcena  i&  impiioiL  by  xb»  namo  SiapAfffaeocctu 
dyiiiia  ■WMfla  i^iw ;  diar  jnieea  i  gpnen  aMpfayioeoecna  hao  been 
THfi^i  jnd  gro^^sd  oi  joaowa  mU  xb»  ohoDHBteEO  found  la  the 
^eaam  in^cadgadon.  oi  Si^  xif^condai  Airibuma  of  thia  aophjio- 
vsooBoa  mine  ^oiffmuly  areami  vm  dio  ^kuu  dio  namo  Sta^hjii^ 
\aaeetm  ^dBfsniiiia  julraa  ^honid  mti  bo  agpiied  go  it. 


^nr  <]f  which,  it 
iJEa  preBoifso  may  ju  lo  nor  dio 
oaiiy  dio  gnounso  of  patnciea 
{oraoEnu  dtaMtlL.  jnd  scaifL 

Althunici  Stanaytocoisoa  **pid»miiiia  dbos-  ia  by  &r  tho  mnac 
^^mi^ur  jiicm-jRginism  tn  die  :3Cin  ^  'he  ^buve  paitik3nd«  diiao^ 
roPR.  ombabi^  jf  "be  -Htm  Jt  nawr  ^sirfs  »r  'he  ludy**  muthor  jnd 
.iiifiwn:  «apiirHKrjc-rj:&  s  ^amd^.  f  aut  3iun*.  idnmdanc  qsl 
die  «in  »f  uie  -jwup.  The  «'an:  scipiiriutiocetia  in  •^madiiiL 
ptMBcasea  .'imracn^^r;^  }y*  vmch  :t  jsiu  :>ouiiy  jo  ilifibfTsmiaDsd 
nmn  jdner-  3Binu7*UH.-.H?L'!.  uid  r  .nav  diefeciiro  be  rcasacdad  ja 
owrricniari^  ier^ct^bie  n    ietetunir    he  Tinrseoc^   ir  Tacricioatif 


*  III  jKOer  :o   jogsui  r-^rajtaso^  m  .o   tcu  Jiattec; 
oiH»  ;&  JliTiMPP*!!  iiBJiTTixxaL  ixMi  :3a§i  %  :aj*  mcis.  sou  iaii  ia«i  -^^np     lii  rvn  'if : 
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PART  II.  APF.Bjt.df 

Reporttn 
Bacterial  TM 

Staphtlocoooi  of  the  Air.  p^MdMd 

from  the  SkSn 
maybe 

Having  obtained  in  the  fashion  which   I   have  described  a  byDr.Gofdoo 
bacterial  test  by  means   of   which   particles  detached  from  the 
BQr&ce  of  the  human  skin  could  be  identified  among:  other  matter, 
the  next  step  was  to  investigate  the  value  of  this  test  for  the 
pmrpose  of  detecting  the  presence  of  such  particles  in  air. 

The  primary  culture  media  used  throughout  the  preceding 
investigation  of  the  bacteria  of  the  skin  were  agar  and  broth, 
and,  after  inoculation,  both  were  incubated  at  37°  C,  the  agar 
aerobically,  the  broth  ana^robically.  Similarly,  in  this  second 
phase  of  the  enquiry  use  has  been  made  of  these  same  two  media 
by  exposing  dishes  containing  them  to  the  air,  and  by  then,  after 
incubation,  searching  them  for  the  presence  of  those  particular 
micro-organisms  previously  ascertained  to  denote  the  presence  of 
particles  of  skin  and  scurf. 

The  index  micro-organisms  referred  to  being  staphylococci,  the 
investigation  has  resolved  itself  into  a  scrutiny  of  the  characters 
of  staphylococci  obtained,  first,  from  the  open  air,  and,  secondly, 
from  the  air  of  inhabited  rooms. 

Open  Air. 

On  each  of  three  occasions  staphylococci  have  been  obtained 
from  the  open  air  by  exposing  six  agar  plates  for  half-an-hour 
and  subsequently  incubating  them  at  37°  C.  In  this  way  in- 
vestigation has  up  to  the  present  been  made  of  air  in  places 
situate  in  three  different  districts  of  the  metropolis,  viz.,  in 
London,  E.C.,  S.W.,  and  S.E.,  respectively.  In  the  case  in 
which  the  open  air  was  examined  in  the  E.G.  district,  the  plates 
were  exposed  at  a  height  60  feet  above  the  level  of  the  street 
below ;  but  in  both  the  other  tests  of  open  air,  the  plates  were 
exposed  at  the  ground  level.  On  none  of  the  three  occasions 
when  these  tests  were  made  was  the  wind  strong,  and,  with  the 
exception  of  the  observer,  who  took  care  to  approach  the  plates 
from  the  leeward  side,  no  person  was  in  the  immediate  vicinity 
while  the  plates  were  being  exposed  to  the  air. 

After  incubation,  it  was  found  on  all  three  occasions,  that  a 
proportion  of  the  plates  were  overgrown  by  rapidly-growing 
bacilli  of  the  B.  mesentericus  type.  In  the  remaining  plates, 
colonies  of  bacilli  of  the  B.  subtilis  class  were  numerous;  but 
a  fair  number  of  colonies  of  staphylococci  also  developed, 
and  all  of  these  were  sub-cultured  and  examined.  The  results 
given  by  these  staphylococci  in  the  differential  tests  are  recorded 
in  the  following  table,  from  which  it  is  seen  that  although 
a  total  of    15   different  kinds  of  staphylococci  were  obtained 
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App.B,No.B.    from  the  open  air,  no  single  one  of  them  could  be  identified  with 
Rj^ioa      ,  Staphylococci  characteristic  of  skin  or  of  scurf. 

wheraby 

FjMtielMihed 

from  the  S^*n  y-^  ^  •        ^ 

W^A.  Characters  of  Staphylococci  'Maine i  from  the  Open  Atr  of 

b?BjfQ?rdi)n!  Londmi,  E.G.,  S.E.,  and  S.W. 
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Air  Indoors. 


1.  Air  of  a  Barber's  Shop. 

The  following  experiment  was  made  by  exposing  four  agar 
plates  in  a  barber's  shop.  The  chief  operation  in  progress  during 
the  experiment  was  shaving.  The  plates  were  exposed  on  a 
phejf    about   the    level    of   the    heads   of   the    customers,  but 
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between  three  and  four  feet  distant.  The  exposure  given  wim9 
half-an-honr,  which  was  found  afterwards  to  have  been  too.  long, 
as  two  of  the  plates  were  so  crowded  with  colonies  that  they 
had  to  be  discarded.  Seventeen  staphylococcus-like  colonies  were 
however  sub-cultured  from  the  remaining  two  plates  and  ex- 
amined with  the  result  that  15  different  kinds  were  distinguished. 

The  characters  of  these  staphylococci  are  recorded  in  the 
following  table,  from  which  it  will  be  seen  that  one  of 
the  15  staphylococci  was  identical  with  Staphylococcus  epidermidis 
albus. 
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Characters  of  Staphylococci  from  Air  of  a  Barber*8  Shop. 
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2.  Air  of  an  Operation  Theatre. 

The  next  two  observations  form  part  of  an  investigation  which  I 
have  been  making  in  conjunction  with  Mr.  Q.  Gask,  F.R.C.S.,  on  the 
subject  of  the  kinds  of  bacteria  met  with  in  the  air  of  an  operation 
theatre  durim?  use. 


On  each  of  the  two  occasions  to  which  I  am  referring,  the 
medium  employed  was  neutral  red  broth,  which,  after  exposure, 
was  incubated  ana^robically  at  37°  0.    In  both  cases  control  tests 
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were  made  by  exposing  dishes  of  the  same  medium  to  the 
air  of  the  theatre  immediately  before  use.  All  the  diahea, 
both  in  the  control  tests  and  in  the  others,  were  exposed  for 
one  hour. 

The  results  were  as  follows  :  On  both  occasions  the  control 
broths  failed  to  yield  staphylococci.  On  the  other  hand,  the 
broths  exposed  while  the  theatre  was  in  use  yielded  in  each 
instance  staphylococci,  and  from  one  plate  in  each  of  these  two 
observations  a  staphylococcus  was  recovered  which  was  identified 
with  Staphylococcus  epidermidis  albus. 

About  16  persons  were  present  in  the  theatre  on  each  of  the 
occasions  when  it  was  in  use.  In  the  control  tests  the  theatre 
was  mostly  empty,  but  during  part  of  the  time  two  nurses  were 
preparing  the  theatre  for  use.  I  may  add  that  the  operating 
theatre  in  question  is  of  comparatively  recent  date,  and  that 
every  care  is  taken  to  keep  it  clean  and,  so  far  as  circumstances 
permit,  aseptic. 


Characters  of  Staphylococci  from  Air  of  an  Operation 

Theatre. 


No, 

Broth, 

Afl^r. 

1 
1 

w 

il 

o 

1 

t 

i 

1 

3 

1 

3 

1 

9Mt 

1 

1 

A. 

Whit© 

a 

3 

- 

- 

+ 

+ 

+        - 

+ 

- 

s 

A. 

Do. 

3 

3 

- 

+    + 

- 

+        - 

+ 

- 

% 

k. 

Do. 

1 

1 

-f 

1 

+ 

+        + 

+ 

- 

staph,  epider- 

TteitIL 

1 

A. 

Whitfl 

1 

1 

+ 

- 

-^ 

+ 

+ 

+ 

+ 

- 

I 

A, 

Do. 

1 

I 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

* 

Staph,  eplder- 
mldii&lbiai. 

B 

A. 

Do. 

I 

1 

p 

+    + 

+ 

+ 

+ 

+ 

- 

4 

A. 

Omnge 
yellow. 

1 

1 

± 

^'■i* 

+       + 

+ 

+ 

Summary. 


Open  air. — Oh  three  occasions  open  air  was  examined  for 
staphylococci  characteristic  of  skin  and  of  scurf.  Although  a 
total  of  17  different  kind^  of  staphylococci  were  obtained,  not 
one  of  them  could  be  identified  with  Staphylococcus  epidermidis 
albus  which  is  characteristic  alike  of  skin  and  of  scurf. 

Atr  indoors. — On  an  occasion  when  the  air  inside  a  barber's 
shop  was  examined  during  use,  one  of  the  staphylocoooi  obtained 
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from  the  air  of  this  shop  was  identified  with  Staphylococcus  afp.b.no,>. 

epidermidis  albus.    On  both  of  two  occasions  when  the  air  of  an  Report  on 

operation  tiieatre  was  examined  daring  use,  a  staphylococcus  Ji^by  ^*** 

identical  with  Staphylococcus  epidermidis  albus  was  obtained  f^f^^^jjjj^^ 

therefrom;    whereas  control  tests    made  on  each  of  these  two  xJiy^ 

occasions  immediately  before  the  theatre  was  used,  gave  uniformly  ^S^^^JJ}^^; 
negative  result  regarding  that  micro-organism. 

Conclusion. 

These  observations  tend  to  show  that  the  staphylococcus  test, 
which,  as  a  result  of  the  preceding  investigation  of  the  bacteria  of 
the  skin,  appeared  to  be  applicable  for  the  purpose  of  detecting  the 
presence  in  air  of  particles  shed  from  the  human  integument,  is 
as  matter  of  fact  successful  in  achieving  that  object ;  in  each  of 
three  instances  when  air  within  doors  was  examined  on  occasions 
when  persons  were  present,  particulate  matter  shed  from  the 
skin  was  contained  by  that  air. 
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App.b^'0.1  part   III. 
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^   ^'   ^     °-       As  the  preceding  enquiry  entailed  a  scrutiny  of  the  characters 

of  a  large  number  of  staphylococci,  opportunity  has  also  been 

taken  of  examining  in  the  same  way  staphylococci  obtained  from 

disease-processes. 

It  has  been  known  for  many  years  that  in  a  multiplicity  of 
insli^nces  abscess,  suppuration,  and  septicaemia  ai-e  produced 
by  streptococci,  by  staphylococci,  or  by  both  these  sorts  of  micro- 
organism. It  is  also  now  well  recognised  that  in  both  acute  and 
chronic  disease,  whether  of  the  medical  or  of  the  surgical  sub- 
division,  and  whether  the  primary  etiological  factor  in  such  cases 
be  of  "specific"  character  or  not,  extra  gravity  of  the  illness 
is  in  a  large  proportion  of  cases  brought  about  by  the  active 
intervention  of  micrococci  in  the  pathological  process  from  the 
effects  of  which  the  patient  is  suffering.  For  such  conditions 
there  has  come  into  general  use  an  epithet,  which,  however  useful 
as  a  general  label,  is,  nevertheless,  far  too  vague  an  appellation  to 
satisfy  requirements  indefinitely.  The  term  to  which  I  refer 
is,  of  course,  *'  septic." 

It  was  in  course  of  an  enquiry  into  the  conditions  underlying 
the  genesis  of  surgical  sepsis  that  Welch  was  led  to  make  tho 
investigation  which  resulted  in  his  observing  the  habitual 
occurrence  on  the  skin  of  the  staphylococcus  which  he  named 
Staphylococcus  epidermidis  albus.  Welch,  moreover,  showed  that 
the  micro-organism  in  question  was  not  an  occupant  of  the  surface 
of  the  epidermis  only,  but  that  it  was  present  in  the  deeper 
layers  as  well.  He  proved  this  point  in  the  following  way  :  The 
surface  of  the  skin  having  first  been  thoroughly  disinfected  in 
such  manner  that  culture  tubes  inoculated  with  scrapings  of 
its  surface  remained  sterile,  he  proceeded  as  follows — "  A  silk 
thread  sterilized  by  steam  and  proved  by  culture  methods  to  be 
sterile  is  passed  one  or  more  times  by  means  of  a  sterilized 
instrument  through  the  skin,  is  withdrawn,  and  at  once  a  tube  of 
meltei  nutrient  agar  is  inoculated  with  the  thread  and  rolled. 
This  amounts  to  a  ready  means  of  making  cultures  directly  from 
the  deeper  layers  of  the  epidermis  and  the  skin,  and  is  a  method 
applicable  for  many  purposes  to  the  bacteriological  examination 
of  the  skin.  By  this  method  the  presence  of  the  white  staphy- 
lococcus, often  in  pure  culture,  has  been  repeatedly  demonstrated 
in  parts  of  the  epidermis  deeper  than  were  acted  upon  by  any 
methods  of  disinfection  of  the  surface  of  the  skin.  So  far  as  our 
observations  extend,  and  already  they  amount  to  a  large  number, 
this  **  coccus  may  be  regarded  as  a  nearly,  if  not  quite,  constant 
inhabitant  of  the  epidermis."  (American  Journal  of  Medical 
Sciences,  1891,  p.  457.) 
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This  striking  observation  of  Welch's  explained,  as  he  pointed   a>p.b^o. 
out,  the  reason  why  "  without  any  flaw  in  the  antiseptic  technique  Report  on 
of  the  surgeon"  Staphylococcus  epidermidis  albus  was  frequently  JlSSJbJ^'* 
found  present  in  operation  wounds.    Generally  it  was  observed  Pwtidejg^ 
that  the  presence  of  this  staphylococcus  in  such  wounds  produced  i^y  be 
no  interference  with    the    healing  of  the   wound    by   primary  ??*Si*5J,^, 
intention,  but  sometimes  the  coccus  might  cause  a  little  suppura- 
tion of  a  drainage  canal,  or  it  might  cause  a  stitch  abscess.     Sbme- 
times    fever   without    suppuration    seemed    attributable    to    the 
presence  of  Staphylococcus  epidermidis  albus.     In  one  case  of 
laparotomy,  a  peritonitis  which  clearly  started  from  a  part  of  the 
peritoneum  agglutinated  to  the  inner  edge  of  the  wound,  was 
found  to  have  been  produced  by  this  staphylococcus  of  the  normal 
skin. 

It  has  already  been  mentioned  that  Welch  was  unablf^  to  absolutely 
decide  whether  or  uot  the  skin  staphylococc'JS  was  a  separate  and 
distinct  micro-organism  from  Staphylococcus  pyogenes  albus.  The 
differences  which  he  observed  ])etwnen  them  were  that  the  skin 
staphylococcus  was  less  virulent  both  to  men  and  to  animals^  and 
that  it  clotted  milk  •and  liquefied  gelatine  rather  more  sl6wly 
than  the  pus  staph ylococcuR.  Other  authorities  have  thrown 
doubt  upon  the  difference  between  Staphylococcus  pyogenes 
aureus  and  Staphylococcus  pyogenes  albus,  and  have  adduced 
evidence  to  show  that  it  is  possible  to  obtain  from  an  undoubtedly 
pure  culture  of  aureus  a  strain  of  a  non-pigment-producing 
staphylococcus,  which  with  the  tests  at  their  command  could  not 
be  differentiated  from  Staphylococcus  pyogenes  albus. 

It  was  of  considerable  interest,  therefore,  to  examine  examples 
of  pyogenetic  staphylococci  by  the  differential  tests  employed  in 
the  present  enquiry  and  to  see  if  there  was  ground  for  believing 
in  the  universality  of  these  staphylococci ;  or  whether,  as  I  have 
already  shown  to  be  the  case  with  regard  to  pathogenic  strepto- 
cocci, the  universality  theory  is  unsupported  by  more  intimate 
knowledge  of  the  nature  of  these  micro-organisms. 

Through  the  kindness  of  Dr.  Andrewes  and  Dr.  Horder  I  have 
been  able  to  obtain  cultures  of  staphylococci  isolated  from  various 
disease  processes,  and  to  submit  their  characters  to  investigation. 
The  majority  of  such  staphylococci  obtained  up  to  the  present 
have  proved  to  be  examples  of  Staphylococcus  aureus,  which,  as 
is  generally  agreed,  is  a  far  more  common  cause  of  suppuration 
thaii  any  of  the  other  staphylococci.  The  characters  of  eight 
staphylococci  recovered  from  disease  processes,  and  as  well  an 
example  of  Staphylococcus  pyogenes  albus  obtained  from  Kraal  of 
Prague  are  set  out  in  the  following  table  : — 


*  The  commonest  type  of  Staphylocoocus  epidermidis  albus  clots  milk  very 
quickly  in  my  eiperience.  As  a  rule  the  milk  is  firmly  clotted  in  three  days, 
and  the  clotting  is  accompanied  by  bleaching  and  much  serum  is  formed, 
Liquefaction  of  gelatine  is  certainly  slower  than  in  the  case  of  Staphylococcus 
pyogenes  aureus,  but  it  may  be  seen  beginning  about  the  third  day,  and  is 
practically  always  present  by  the  end  of  a  week. 
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It  will  be  observed  that  staphylococci  1  and  2  in  the  above  table, 
both  of  the  albas  class,  gave  reactions  in  the  differential  tests 
identical  with  those  given  by  Staphylococcus  epidermidis  albus, 
and  may  therefore  be  regarded  as  examples  of  that  micro-organism. 
Staphylococcus  No.  3,  however,  which,  if  Kraal's  specimen  is  a 
correct  index,  is  to  be  regarded  as  an  example  of  the  true  Staphy- 
lococcus pyogenes  albus,  differs  from  Staphylococcus  epidermidis 
albus  in  two  of  the  tests,  viz.,  neutral  red  and  mannite.  The 
difference  between  these  two  staphylococci  with  regard  to  mannite 
is  a  particularly  important  one,  because  S.  epidermidis  albus  not 
merely  fails  to  produce  acid  in  this  mannite  medium,  it  produces 
an  increase  in  the  alkalinity  of  it.  This  strong  divergence 
between  the  behaviour  of  two  staphylococci  in  regard  to  mannite, 
therefore,  is  certainly  not  in  favour  of  the  view  that  they  are  both 
examples  of  the  same  micro-organism  ;  on  the  contrary  it  implies 
that  they  are  quite  distinct. 

With  regard  to  pigment-producing  staphylococci,  it  is  clear  that 
staphylococcus  No.  5,  which  was  amongst  other  things  exceedingly 
virulent  for  the  gninea-pig,  is  quite  a  different  micro-organism 
from  the  last  three  staphylococci  in  the  list,  viz.  Nos.  6,  7  and  8, 
all  of  which  would  readily  pass  for  Staphylococcus  pyogenes  aureus 
in  ordinary  culture-media. 

The  differences  between  these  three  specimens  of  Staphylococcus 
aureus  occurred  in  respect  of  characters  to  which  I  am  not  at 
present  inclined  to  attach  a  relatively  great  differential  signifi- 
cance. 

It  may  be  added  that  a  tendency  shown  by  Staphylococcus 
aureus  which  I  have  repeatedly  observed,  is  that  it  acts  upon 
mannite  much  more  rapidly  than  upon  glycerin.  By  the  third 
day  the  mannite  shows  as  a  rule  a  strongly  acid  reaction  in  the 
case  of  this  micro-organism,  though  the  reaction  of  the  glycerin 
may  be  barely  if  at  sdl  affected  in  this  time.  On  the  other  hand 
most  of  the  other  staphylococci  which  I  have  found  to  act  upon 
both  these  polyatomic  alcohols,  act  more  quickly  upon  the  glycerin 
than  npon  the  mannite. 

From  the  important  influence  that  pathogenic  staphylococci 
exert  npon  the  course  and  outcome  of  a  large  number  of  diseases, 
it  is  highly  desirable  that,  whenever  possible,  these  micro-organ- 
isms should  be  isolated  and  examined  in  respect  of  the  characters 
which  have  in  the  present  enquiry  been  found  to  be  of  value  for 
the  purpose  of  differentiating  them.  Such  procedure  would  seem 
to  be  a  necessary  antecedent  to  the  acquirement  of  more  effectual 
methods  of  averting  the  grave  consequences  that  at  present  too 
often  result  from  their  virulence. 


app.  B,  Kg.  S. 

Report  on 
Bacterial  Tert 
whereby 
Particlee  shed 
from  the  Skin 
maybe 

detected  in  Air; 
by  Dr.  Gordon. 


414 


APPENDIX   C. 


Appendix  0 

Report  on 
Ohiororormed 
Calf  Vaocine ; 
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Report  on  Chloroformed  Calf  Vaccine  ;  by 
Dr.  Alan  Green. 


During  the  year  1904,  up  to  the  end  of  December,  preparation 
of  vaccine  lymph  by  means  of  the  chloroform  process  was  con- 
tinued under  my  supervision.  Such  lymph,  after  passing  the 
usual  tests,  was  issued  to  public  vaccinator-i  in  the  usual  way. 

During  this  period  no  modification  in  the  method  of  preparing 
vaccine  in  this  way  has  been  found  necessary  ;  in  a  few  unessential 
details  of  manipulation  only  has  change  been  made.  As  a  whole 
the  chloroforming  method  described  in  the  Medical  Officer's 
Report,  1903-4,  has  continued  to  work  very  satisfactorily. 

Apart  from  the  routine  preparation  of  chloroformed  calf 
vaccine,  investigation  has  been  continued  in  regard  to  one  or  two 
points  of  interest  in  connection  with  this  process.  These  I  proceed 
to  deal  with. 


Glycerine  added  to  or  withheld  from  Calf  Vaccine  pre/tared  by 

t?ie  Chloroform  Process, 

Experiments  have  been  made  to  ascertain  whether,  in  regard 
of  lymph  which  it  is  proposed  to  submit  to  glycerine  as  well  as 
to  chloroform,  it  is  preferable  to  add  the  glycerine  to  the  vaccine 
pulp  before  or  after  submitting  it  to  the  chloroform  process  ;  and, 
if  found  desirable  to  defer  addition  of  glycerine  to  the  lymph, 
to  determine  the  stage  of  the  chloroform  process  at  which  the 
glycerine  should  be  added  to  lymph  which  has  been  freed  from 
extraneous  micro-organisms. 

For  these  experiments  pulp  collected  from  a  given  calf  was 
divided  into  five  equal  portions,  the  several  portions  being  dealt 
with  as  follows  : — 

First  Portion. — This  was  admixed  with  twice  its  own  weight 
of  sterile  distilled  water,  after  which  it  was  chloroformed  for  four 
hours  in  the  manner  described  in  the  Medical  Officer's  Report, 
1903-4.  The  entrance  and  exit  of  the  emulsion  tube  were  then 
clamped  to  prevent  the  escape  of  any  chloroform,  and  the  emul- 
sion was  maintained  in  this  condition  for  twenty  Jwurs,  At 
the  end  of  this  time  this  emulsion  was  subdivided  into  three 
equal  parts,  (a),  (b\  and  (c). 

From  the^r8^  part  (a),  the  chloroform  was  at  once  removed. 
Undiluted  glycerine  was  then  added  to  it  in  the  proportion  of  two 
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parts  by  weight  of  pure  glycerine  to  the  original  weight  of  pulp.    ^^^"[Mi 
The  emulsion,  as  thus  constituted,  was  kept  until  it  was  required  Report  on 


for  the  inoculation  of  calves.  ^u  VaoSa 


From  the  second  part  {b)  the  chloroform  was  partly  removed 
at  the  end  of  24  hours  from  the  beginning  of  the  chloroforming, 
leaving  only  sufficient  chloroform  present  to  prevent  the  increase 
of  any  small  number  of  extraneous  micro-organisms  which  might 
possibly  have  survived  in  the  bulk  of  the  emulsion.  The  vaccine 
was  kept  thus  until  just  before  use  for  inoculating  calves,  when 
the  remainder  of  the  chloroform  present  was  removed,  and  pure 
glycerine,  in  the  proportion  of  two  parts  by  weight  to  the  original 
weight  of  pulp,  was  added. 

From  the  third  part  (c)  the  chloroform  was  partly  removed  as 
in  the  case  of  (^),  and  the  emulsion  was  kept  in  this  condition 
until  used,  without  addition  of  gljcerine,  for  the  inoculation  of 
calves. 

Second  Portion. — This  was  admixed  with  twice  its  own 
weight  of  sterile  distilled  water,  and  was  chloroformed  for  four 
hours.  The  entrance  and  exit  of  the  emulsion  tube  were  then 
clamped  to  prevent  the  escape  of  the  contained  chloroform,  and 
the  emulsion  was  kept  under  these  conditions  for  one  week.  At 
the  end  of  this  time  the  emulsion  was  subdivided  into  three  parts 
((0,  («),  and  (/). 

From  the^r«^  of  these  parts  (rf),  the  contained  chloroform  was 
at  once  removed,  and  undiluted  glycerine  was  added  in  proportion 
of  two  parts  by  weight  to  the  original  weight  of  pulp.  The 
emulsion,  as  thus  constituted,  was  kept  until  required  for  the 
inoculation  of  calves. 

From  the  second  of  these  subdivided  parts  (e)  the  chloroform 
was  partly  removed  at  the  end  of  24  hours  in  the  same  manner  as 
from  (b)  and  (o),  and  the  emulsion  was  then  kept  until  just  before 
use  for  inoculation,  when  the  remainder  of  the  chloroform  was 
removed  and  undiluted  glycerine  was  added  to  the  emulsion  in 
the  proportion  of  two  parts  by  weight  of  glycerine  to  the  original 
weight  of  pulp. 

From  the  third  part  (/)  the  chloroform  was  partly  removed  in 
the  same  manner  as  before,  and  the  emulsion  was  kept  until  used, 
without  addition  of  glycerine,  for  inoculation. 

Third  Portion. — This  was  admixed  with  twice  its  own  weight 
of  sterile  distilled  water,  and  the  resulting  emulsion  was  chloro- 
formed for  four  hours,  when  the  entrance  and  exit  of  the  emulsion 
tube  were  clamped,  and  the  emulsion  then  stored  for  six  months. 
At  the  expiration  of  this  period  the  emulsion  was  subdivided  into 
two  pails,  (g)  and  (A),  the  contained  chloroform  not  being  driven 
off. 

To  the  first  part,  (^),  undiluted  glycerine  was  added  in  the 
proportion  of  owo  parts  by  weight  to  the  original  weight  of  pulp, 
rhe  resulting  emulsion  was  then  used  for  inoculation. 


by  Dr.  Qm 
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PEHDizc.        The  aecmd  jrdrt,  (h),   was  used  for 

alt^ratiou  in  ii>?  condition  being  made. 
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FoUKTH  I-'ORTJON.— The  j»ulp  w%F  admixed  vith  four  mncs  ite 
own  weiirhi  '»f  :)(i  per  cent.  Bolation  of  plyoerine  md  disdUed 
water,  and  tJie  renultinj:  emulsion  was  Bnbjtjcted  to  the  chkraEann 
proceHS  for  four  hourH.  At  the  end  of  this  time  the  emnMan  "wk 
subdivided  iuio  three  parttj,  (i;,  (j;,  {k). 

From  the//r«/  pan,  O*;,  the  chloroform  wae  at  cmoe  removed. 

From  the  ze'^jnd  part,  \j\.  the  chloroform  was  not  removed  until 
the  expiration  of  the  eighth  lav  after  \\&  subjection  lo  chlanfamu 

From  the  third  ]>art,  H: ),  the  chloroform  was  not  removed  at  all, 
the  emulsion,  with  glycerine  and  chloroform  both  preBent  m  ix, 
being  used  for  inoculation. 

Fifth  Poktiox.— The  i»uJp  was  admixed  with  fom- times ita  own 
weight  of  OU  per  cent,  solution  of  glycerine  and  distilled  mter. 
I'hia  portion  was  not  buljdiTided,  and  uhu  not  cusodatei  with 
dUtjroffjffn  in  any  way ;  it  was  used  as  a  glyoerinated  oontrcd  to 
POKTIONB  1,  2,  3,  and  4,  and  their  subdivided  parts. 

The  foregoing  portions  of  vaccine  emulsion  were  Btored  at  room 
temperature. 

In  the  case  of  the  chloroformed  emulsions  and  their  snbdrvided 
parts,  the  Ijactericidal  action  of  the  chloroform  -proceaB  on  the 
extraneous  micro-organisms  w^^us  tested,  so  as  to  mi^e  oertain  that 
these  micro-organisms  had  been  in  each  case  eliminated.  As  sach 
Jartre  numbers  of  vaccines  have  now  been  treated  by  this  prooeas, 
it  is  unn»:ceBBary  to  give  the  details  of  the  elimination  of  these 
micro-organ ismi?  at  length  in  the  present  instance.  Some  details 
of  this  elimination  are  given  in  Table  I. ;  but  here  it  will  suffice 
to  Bay  that  elimination  of  non-sporebearing  extraneous  micro- 
organ  itsmrj  per  platinum  loopful  of  emulsion  \N'as  practically  com- 
plete in  every  case  after  subjection  to  the  chloroform  process  for 
four  hourp. 

With  reference  to  the  influence  of  various  combinations  of 
chloroform  in  solution  in  water,  and  glycerine  in  solution  in 
water,  on  the  potency  of  the  active  principle  of  vaccinia  : — 

As  will  be  seen  from  Table  I.,  the  influence  on  the  activity  of 
the  lymph  of  tlio  chloroform  and  glycerine  in  solution  in  water, 
both  sejiarately  and  in  combination,  may  be  broadly  outlined 
under  two  heads :  The  one  where  marked  deterioration  or  loss 
of  potency  of  Bp<.'ciflc  activity  was  manifested ;  the  other  where 
no  such  deterioration  was  apparent.  This  distinction  is  more 
esiKjcially  evident  in  the  case  of  the  six  months  old  emulsions 
There  aie  also  some  isolate  instances  of  deterioration,  or  of 
doubtful  deterioration,  of  potency  to  be  seen  here  and  there ;  but 
their  occurrence  is  not  sufficiently  constant  to  allow,  in  the  present 
limited  series  of  experiments,  any  deduction  to  be  drawn  as  to 
the  reason  in  their  cases  for  deterioration. 
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But  from  certain  well  marked  inBtances  of  IO08  of  potency  on    affiwdixo. 
the  one  bandy  and  certain  instancee  of  definitely  retained  potency   BeDorton 
on  the  other,  it  seems  justifiable  to  conclude  that  t?ie  combing  o^VM^e? 
influence  of  chloroform  and  glycerine  in  solution  in  water  was  byDr.Oreeiil 
prejudicial  to  the  active  principle  of  the  vaccine.    Also,  it  is  to  be 
inferred  that  the  action  of  chloroform  dissolved  in  water,  and 
that  of  glycerine  dissolved  in  water,  was  harmless ;  at  any  rate, 
this  appeared  to  be  the  case  when  these   two   substances  were 
used  separately,  and  when  the  action  of  one  followed  on  that 
of  the  other. 

• 

Experiment  having  thus  far  been  made,  and  the  fact  having 
been  ascertained  that  injury  to  the  specific  virus  might  occur  from 
glycerine  and  chloroform  in  simultaneous  combination,  the 
precaution  was  subsequently  taken  in  preparing  vaccines  by  the 
chloroform  process  to  avoid  the  simultaneous  action  on  vaccine 
of  chloroform  and  glycerine  in  solution  in  water.  Any  association 
of  the  vaccine  emulsion  with  glycerine  was  deferred  until  such 
time  as  the  work  of  the  chloroform  in  removing  the  extraneous 
non-sporebearing  bacteria  had  been  fully  performed,  and  until 
the  chloroform  had  been  completely  removed  from  the  vaccine. 
The  procedure  detailed  in  my  paper  which  appeared  in  the 
Medical  OflBoer's  Report,  1903-4,  was,  in  fact,  adopted.* 


The  Elimination  of  Extraneous  Micro-organisms  from  Va>ccine 
by  the  Chloroform  Process. 

Attempts  have  been  made  to  ascertain  whether  spores  com- 
mencing to  germinate  into  bacillary  forms  can  be  eliminated  from 
vaccine  emulsion  without  causing  injury  to  the  active  principle 
of  the  lymph. 

It  is  well  known  that  germicidal  agents  which  are  of  sufficient 
strength  to  kill  spores  in  such  phase  are  fatal,  usually  in  a  brief 
time,  to  the  specific  action  of  vaccine. 

It  seemed  possible,  however,  by  using  the  chloroform  process 
intermittently  on  a  vaccine  emulsion  containing  extraneous 
micro-organisms  in  the  form  of  spores,  and  by  attempting  to  make 
those  spores  germinate  to  the  bacillary  form  in  the  intervals  of 
applying  chloroform,  that  the  vaccine  might  be  freed  from  such 
extraneous  micro-organisms.  This  method  would,  in  fact,  be 
parallel  to  the  "  discontinuous  "  method  of  sterilisation  by  heat. 


Such  intermittent  chloroforming  has- 
been  attempted  as  follows  : — 


-with  many  variations — 


Vaccine  pulp  was  mixed  with  twice  its  own  weight  of  distilled 
water.  To  this  emulsion  a  small  measured  quantity  of  broth 
emulsion  of  some  spore-bearing  micro-organism  was  added,  the 
micro-organism  being  in  a  sporing  stage. 

*  The  foregoing  experiments  were  begun  iq  1903,  though  only  recently  completed. 
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This  mixture  of  emulsions  was  chloroformed  in  the  usual  way 
for  from  two  to  six  hours  at  20°  C.  At  the  end  of  this  time  the 
chloroform  was  removed  from  the  mixed  emulsion,  which  was 
then  placed  at  a  temperature  varying  between  25**  C.  and  37°  C,  in 
order  that  the  spores,  having  the  assistance  of  a  nutrient  medium, 
might  develop  io  .the  bacillary  form. 

After  an  interval  to  allow  of  such  development,  the  emulsion 
was  again  subjected  to  the  action  of  chloroform.  This  alternate 
chloroforming  and  incubating  were  continued  in  some  cac»e8  as 
many  as  six  times. 

Bacteriological  cultures  and  microscopical  examinations  were 
made  of  the  emulsions  before  and  after  each  application  of 
chloroform  and  each  incubation. 

So  far,  complete  elimination  of  spores  has  not  been  attained, 
though  their  numbers  have  very  markedly  reduced,  by  the  process 
in  question.  And  this  reduction  in  number  of  spores  has  been 
compatible  with  the  retention  by  the  vaccine  of  a  considerable 
degree  of  potency  when  intermittent  incubations  have  been 
conducted  at  a  temperature  not  higher  than  30°  C,  though  control 
portions  of  the  vaccine,  kept  for  the  same  length  of  time  as  the 
experimental  portions,  but  at  10°  C,  usually  showed  higher 
potency. 

The  tests  for  potency  were  made  on  calves,  and  only  such  vaccines 
as  had  been  admixed  with  non-pathogenic  spores  were  so  tested. 

It  seems  improbable  that  complete  elimination  of  spores  is 
possible  by  the  foregoing  method.  The  germination  of  spores  to 
bacilli  would  seem  to  take  place  after  the  application  of  chloroform. 
But  during  the  action  of  the  chloroform  process  some  of  these 
newly-born  bacilli  are  apparently  capable  of  developing  spores,  and 
thus  this  form  of  micro-organism  is  again  present  in  the  emulsion, 
though,  as  a  rule,  in  lessened  numbers. 

This  question  of  the  elimination  of  spores  from  vaccine  is 
however,  of  purely  scientific  interest,  and  has  no  bearing  on  the 
capabilities  of  the  chloroform  process  from  a  vaccine  preparation 
point  of  view.  For  it  is  safe  to  assert  that,  were  spores  of  a 
pathogenic  micro-organism  found  in  a  batch  of  lymph,  the  lymph 
would  be  forthwith  destroyed,  irrespective  of  any  possibility  of 
the  removal  of  the  micro-organisms  from  the  vaccine. 


The  Issue  and  Use  of  Chloroformed  Calf  Vcicctne, 


During  1904,  up  to  the  end  of  December,  vaccine  has  been 
prepared  by  the  chloroform  process,  and  has  been  issued  to 
public  vacciiiators  aftef  it  has  passed  the  usual  tests, 


Table  2  shows  details  of  the  results  of  the  use  of 

Table  2, 
^.e  use  of  56  chloroformed  vaccines. 


Beporton 

Otalorofonn 

OalfYMdD 


Percentage  sacoess. 


.dilations 

.c-vacoinationa           

i 

Insertion. 

48,909 

7,478 

98-1 
97-8 

92T 
940 

Total. .         

56,887 

98-1 

92i> 

The  Use  of  Chloroformed  Calf  Vaccine  in  Hoi  Climatea. 

Indication  as  to  the  utility  of  the  chloroform  process  in  the  pre- 
Mration  of  vaccine  in  a  hot  climate  has  been  furnished  by  Dr. 
Y.  de  la  Quardia,  in  a  paper  which  he  has  published.*  This  paper 
contains  the  results  that  Dr.  Y.  de  la  Guardia  obtained  by  tho 
000  of  chloroformed  vaccine  in  Cuba,  results  which  were  very 
successful. 

Dr.  V.  de  la  Guardia  very  kindly  sent  me  some  capillary  tubes  of 
vaccine  derived  from  vesicles  which  had  been  "  collected  "  from 
the  calf  on  October  lOth,  1904.  The  vaccine  was  chloroformed 
by  Pr.  Y.  de  la  Guardia,  and  the  tubes  reached  me  early  in 
December,  1904. 

I  inoculated  the  contents  of  these  tubes  on  a  calf  a  week  after 
receiving  them,  and,  contrary  to  expectation,  obtained,  as  a  result 
in  every  instance,  well  developed  vesicles  of  normal  appearance 
and  good  quality  120  hours  later. 

*  Rapida  Porlfioacion  de  la  Yacuna  Anti-Yaiiolosa,  por  el  Dr.  Y.  de  la  Onardia, 
Director  del  Centre  de  Yaonna,  Habana.  Yeido  en  la  Academia  de  Medioina  el 
10  de  Bfano  de  1905. 


TRANSMISSION  OF  PLAGUE  IN  THE  RAT. 

PLATE  I. 

FlQ.  1. 

Re|>rtxluctHl  from  a  section  through  the  affected  Peyer^s  patch 
of  the  iUnuu  of  a  rat  ilead  of  plague  after  feeding ;  seen  under 
a  low  magnifying  power. 

At  1.  Piece  of  **  fooil "  (crowded  with  B.  pestis)  wedged  in  and 
fastontnl  at  the  pit  of  the  mncons  membrane  corresponding  to  the 
luterual  portion  of  the  Peyer's  gland. 

At  9.  A  swollen  and  partially  necrotic  lymph  follicle. 

At  3.  Lymph  spaces  surrounding  a  large  blood  vessel  filled 
with  continuous  masses  of  B.  pestis. 

At  4  Lymph  yessels  filled  with  B.  pestis  between  the  layers 
of  the  outer  musicular  coat 

At  X  Neow^tie  mucous  membrane  filled  with  extravasated 
bliHHl  aiul  miut^es  of  B.  pestis. 

[Magnifying  power,  25.] 


Fig.  2. 

liargo  bloivl  vessel  of  the  submucosa  (3  of  Fig.  1)  containing 
numerous  B.  pestis  amongst  the  blood  corpuscles,  surrounded  by 
lymph  space  tilled  with  B.  pestis. 

[Magnifying  power,  300.] 


PLATE   I. 


y 


Fig.  1. 
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PLATE   II. 


Fig.  3. 


Fig.  4. 
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TRANSMISSION  OF  PLAQUB  IN  THE  RAT. 

PLATE  II. 

Fig.  3. 

fart  of  Fig.  2,  more  highly  magnified. 

a.  Blood  corpuscles  within  the  blood  vessel. 

b.  B.  pestis  in  surrounding  lymph  spaces. 

[Magnifying  power,  1,000.J 


Fig.  4. 

Transverse  section  through  mesenteric  gland  of  a  rat  dead  of 
acute  plague  after  feeding. 

a.  An  afferent  lymph  vessel  filled  with  B.  pestis. 

b.  Cortical  lymph  sinuses  filled  with  B.  pestis. 

All  the  light  areas  of  the  figure  are  the  parts  containing  extrav- 
asated  blood,  the  black  parts  are  masses  of  B.  pestis.  In  the 
actual  preparation,  which  was  stained  with  methyleneblue  and 
eosin,  the  contrast  between  the  masses  of  B.  pestis  (blue)  and  the 
extravasated  blood  (pink)  was  particularly  striking. 

[Magnifying  power,  20.] 
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TRANSMISSION  OP  PLAOTTE  IN  THE  RAT. 

PLATE  IIL 

Fig.  5. 

From  a  section  through  the  testis  of  rat  1  (Figs.  1,  2). 

1.  A  small  arteriole  showing  a  rapture  (at  its  npper  end).  The 
tissue  aroand  it  and  the  Ijmph  spaces  between  the  seminal 
taboles,  seen  here  in  cross  section,  are  filled  with  the  extrav- 
asated  blood. 

2.  Masses  of  B.  pestis  in  this  extraTasated  blood. 

[Magnifying  power,  120.] 


Fig.  6. 

Reprodnced  from  a  section  through  the  ileum,  at  the  site  of 
haemorrhage,  of  a  mouse  dead  of  acute  plague  after  feeding. 

1.  A  villus  containing  a  large  amount  of  extravasated  blood ; 
its  central  lymph  vessel,  3,  seen  in  section, is  filled  with  B.  pestis; 
the  same  appears  at  3a  and  3^. 

2.  A  villus  denuded  of  its  epithelium  and  permeated  in  reticular 
form  by  masses  of  B.  pestis  ;  the  same  as  during  absorption  with 
chyle. 

[Magnifying  power,  165.] 
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TBANSMISSION  OF  PLAGUE  IN  THE  RAT. 

PliATE  IV. 

Fig.  7. 

P^  of  a  similar  villas  to  that  in  Fig.  6,  more  highly  magnified. 

At  1.  Sor&ce  of  villus  covered  with  continuous  masses  of 
B.  pestiSy  which  extend  (2)  in  reticular  formation  between  the 
tissue  elements  of  the  villus ;  exactly  the  same  appearances  as  are 
shown  by  a  villus  in  an  active  state  of  ordinary  absorption 
with  chyle,  with  the  difference  that  in  the  particular  esse  the 
chyle  globules  are  replaced  by  B.  pestis. 

[Magnifying  power,  1,000.] 


Fig.  8. 


Transverse  section  through  the  affected  part  of  the  ileum  of  a 
rat  dead  after  feeding  with  plague  material,  i\e.j  plague  spleen 
dried  in  wheat. 

In  the  interior  of  the  gut  is  a  particle  of  material  fixed  a  little 
above  the  section  to  the  inflamed  and  necrotic  Peyer's  gland. 
This  particle  consists  of  a  central  mass,  of  spleen  tissue  full  of 
B.  pestis,  surrounded  by  semi-digested  wheat. 

The  villi  contain  abundance  of  B.  pestis  similar  to  what  was 
shown  in  Figs.  6  and  7. 

[Magnifying  power,  25.] 
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TRANSMISSION  OP  PLAGUE  IN  THE  RAT. 

PLATE  V. 

Fin.  9. 

A  portion  of  the  above  food  particle   (Fig.  8)  more  highly 
magnified. 

a.  Gluten  bodies  and  separating  membranes. 

h.  The  same,  bat  permeated  by  masses  of  B.  pestis. 

c — c.  Bit  of  plague  spleen  with  numerous  B.  pestis. 

[Magnifying  power,  300.] 


Fia.  10. 

Part  of  previous  figure  more  highly  magnified. 

a — a.  Semi-digested  wheat  permeated  by  masses  of  B.  pestis. 

h.  Piece  of  plague  spleen  (blood  corpuscles  are  well  shown) 
with  numerous  B.  pestis  forming  aggregations  at  the  margin  of 
spleen  and  wheat.  This  tends  to  indicate  that  the  wheat  does  not 
offer  any  antagonism  or  inhibition  to  the  multiplication  of 
B.  pestis  brought  in  contact  with  it. 

[Magnifying  power,  700]. 
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TRANSMISSION  OF  PLAGUE  IN  THE  RAT. 

PLATE  VI. 
FlO.  11. 

Section  through  mesenteric  gland  of  a  sewer  rat  dead  after 
feeding  with  semi-dried  plague  organs. 

The  light  parts  are  filled  with  extravasated  blood,  the  dark  parts 
contain  masses  of  B.  pestis  filling  the  cortical  and  medullary 
sinuses. 

1.  Two  efferent  lymph  vessels  in  section  filled  with  B.  pestis; 
there  is  seen  at  the  hilum  (2)  an  efferent  lymph  vessel  filled  with 
B.  pestis,  just  emerging  from  the  gland. 

la.  An  afferent  lymph  vessel  filled  with  B.  pestis. 

[Magnifying  power,  45.] 


Fig.  12. 

Section  through  a  necrotic  patch  of  the  spleen  of  a  guinea  pig 
dead  with  subacute  plague  after  inoculation  with  '*  plague  earui.*' 

The  dark  masses  are  aggregations  of  B.  pestis;  on  inspection 
with  a  glass  it  is  recognised  that  these  masses  are  in  networks  of 
blood  spaces. 

[Magnifying  power,  100.] 
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TRANSMISSION  OF  PLAGUE  IN  THE  RAT. 


PLATE  VIL 
Fig.  13. 


Section  through  a  necrotic  nodole  of  the  lung  of  the  gainea  pig 
referred  to  in  Fig.  12. 

The  ramifications  of  the  alveolar  duct,  with  its  alveoli  filled 
with  B.  pestis,  are  recognised  as  forming  the  main  part  of  the 
nodule  ;  the  dark  masses  in  the  alveolsir  duct  and  alveoli  aie 
conglomerations  of  B.  pestis. 


[Magnifying  ptwer,  100.] 


PLATE   VII. 


his 

•fl 

:,V«e»^^M 

^  ■ :' 

Fig.  13. 


I 


Pi 


I 

I 

I 


•  < 


i 


